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PBEFAOE. 



It is somewhat more than sixty years since 
Dr. Aikin gave to the world his ^* Evenings at 
Home," a work which has fully kept pace in 
circulation and in general esteem with the 
wide and rapid spread of popular instruction. 
Some years later he published the small 
volume entitled "Arts of Life," designed to 
impart, under the form of letters to a school- 
boy, a kind of knowledge too little culti- 
vated, as he thought, under the ordinary 
system of education. More important avo- 
cations prevented him from foVLorwoi^ \SJ5\^^ 
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design to a greater extent^ and the public 
mind was not as yet awake to the inconve- 
niences of the general ignorance or inat- 
tention with respect to these topics. The 
work had been many years out of print, 
when some remarks, from a high authority, 
on the importance of an acquaintance with 
'^common things," recalled to the mind of 
the editor the modest little volume of her 
father. 

To give it the corrections and additions 
required by the immense advances in the 
application of mechanical and chemical 
science to manufacture made within the 
present century, chiefly through the seven- 
league strides of the gigantic power of 
steam, has been to her a " labour of love." 
The chief materials for this purpose she 
found in the " Illustrations " addressed by 
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her late brother, Mr. Arthur Aikin, to the 
Society of Arts, Manufacture and Commerce, 
and published in its Transactions. She has 
also been indebted for valuable facts and 
suggestions to the very learned work of Mr. 
James Yates, entitled "Textrinum Anti- 
quonun.^ Several narratives of travels have 
likewise supplied her with fresh information. 
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AETS OF LIFE. 



LETTER I. 

INTRODUCTORY. 

My dear Boy, — Though you are now a stout 
active fellow, and can work in your garden, 
and do a variety of things besides playing, yet 
I think you must have some recollection of 
the time when you were a helpless little in- 
fant, fit for nothing but to be fed and dressed 
by your nurse. You must probably have ob- 
served, too, that the very yoimg animals of 
other kinds are, for the most part, imable to 
shift for themselves, and would soon perish 
without the care of their parents. Pupi^v^ 
and kittens, you know, are \>\md ^\^esi VJs^e^ 
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come into the world, and their limbs are so 
weak, that they can but just crawl about. 
Unfledged birds are only fit to lie in the nest, 
and open their mouths when the old ones 
bring them food. But all these animals, 
when grown to a tolerable size, are able to get 
their living in the way that nature intended 
for them ; and no one ever knew them die of 
hunger or cold for want of sufficient skill to 
procure themselves provision or shelter, where 
they were to be had. 

But it is not so with man. He not only 
comes into the world the most feeble and 
naked of all young creatures, but, after he 
has acquired the proper use of his limbs and 
senses, he is very unequal to the task of pro- 
viding himself with necessaries, unless taught 
by those who have already enjoyed the bene- 
fit of experience. And even if he can thus 
just manage to keep himself alive, it will 
often take several generations, in a new coun- 
try, before he finds out what can best contri- 
bute to his comfort and convenience. In 
many climates there are no fruits or other 
vegetable products growing wild which will 
serve him for wholesome food, at least with- 
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out some preparation. He can seldom over- 
take quadrupeds or birds, or catch fish, by 
his mere bodily powers, unaided by some 
contrivancei He never acquires from nature, 
as all other creatures do, a covering for bis 
body sufficient to protect him from the im- 
pressions of cold and heat; and caves and 
woods afford him but an imperfect shelter 
against the inclemencies of the seasons. The 
use of fire, which is in many ways so neces- 
sary to him, is not taught him by instinct, 
but must have been learned by observation or 
by accident ; and the simplest tools have to 
be invented, and the properties of all the sub- 
stances which surround him to be discovered 
by labour, and thought, and repeated experi- 
ments. For everything valuable, therefore, 
man is indebted to arty and the first use 
of his reason is to suggest to him such con- 
trivances as are most essential to his wel- 
&re. 

It is these primitive devices which I mean 
to make the subject of a set of letters to you. 
For although, in the state of society in which 
we live, persons of the superior classes ai^ «fcV 
dom called upon to exercise tlie coimxioTi ^sXs. 
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of life^ they deserve to be studied as results of 
human skill and inTention, and I consider it 
as unworthy of a man so far to rely upon the 
exertions of others, as to sit down eont^ited 
with the utter inability of subsisting himself 
a single day without help. Many are the in- 
stances of travellers by sea and land being 
thrown into situations in which they must pro- 
vide for themselves, or perish. In such cases, 
how precious to them would be a little know- 
ledge of those arts which they may perhaps 
have disdained as beneath their notice. What 
would a mere scholar or fine gentleman have 
done in the place of Alexander Selkirk, when 
left alone in the island of Juan Fernandez? 
And how ill do many of our gentleman emi- 
grants fare at this day amid the gold-diggings 
of Australia, where a common workman makes 
a fortune by his skill, and the readiness with 
which he can turn his hand to the commonest 
arts ! In the times of antiquity, the inventors 
or importers of useful arts have. been treated 
with divine honours; and indeed what greater 
hiunan benefactor can be conceived, than one 
who, coming among a savage people, scarcely 
able to subsist, in want and wretchedness^ 
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should teach them the means of acquiring 
comfort and plenty? 

The arts of life may be divided into those, 
Ist, absolutely necessary for its preservation : 
2dly, conducive to comfort and convenience : 
3dly, ministering to luxury or pleasure. It 
is the first two to which I shall confine my- 
self in these letters ; and as it is not possible 
to draw any exact limits between them> I 
shall not attempt to make the separation, but 
at the same time shall consider the means 
both of being and of well-being, A more 
useful order to follow, will be that of the 
particular purpose of these arts ; such as the 
providing of food, clothing, lodging, and 
other domestic accommodations. My next 
letter will make a beginning of these topics ; 
meanwhile, my young friend, farewell, and 
accept my best wishes for your progress in 
every kind of valuable knowledge. 
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THE ARTS OF LIFE. 



LETTER n. 

ON THE ARTS HELATIVE TO FOOD. 

My deab Boy, — As I learn that you «re 
impatient to be taught how you might live 
by yourself, I will lose^ no time in beginning 
my instructions. 

I commence with food, as the article which 
may justly claim a precedence over others, 
since it is the first thing supplied by nature 
herself to the new-bom animal, and satisfies 
the most urgent of his wants. 

I believe I need say little to a school-boy 
on the importance of a plentiful supply of 
food. It may, however, be of advantage to 
you to be told that the proper use of food to 
the animal frame is to make up for that waste 
of solid and fluid parts which constantly goes 
on as long as life endures; and that the desire 
for food is owing to an uneasy sensation in the 
stomach, produced by the gnawing or corrod- 
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iiig properties of a liquor formed there, called 
the gastric juice, which, for want of other 
matter to act upon, preys on the empty sto- 
mach itself. This is fair honest hunger^ a 
painful feeling, but serving the useful purpose 
of exciting us to the procuring of a regular 
supply of what is necessary to life. You are 
not to suppose, however, that going without a 
meal or two will do you any lasting harm. The 
stomach gives early warning of its wants, but 
it may be taught patience ; and in many em- 
ployments and modes of life the intervals of 
abstinence must frequently be long. Some 
of the savage hunter-tribes often imdergo 
fasting for days together, in pursuit of their 
prey. In such cases it is said that they blunt 
the sense of hunger by squeezing the stomach 
between two boards bound tightly together ; 
but this is one of the aria of life which I 
hope you will have no occasion to practise. 
Soon after our conquest of the colony of the 
Cape of Good Hope from the Dutch, an ex- 
ploring expedition sent up the country en- 
countered a dwarfish tribe of savages called 
Bushmen, who afforded a remarkable exam.^1^ 
of human endurance in t\i\a TcxaXX^t, ^T^^i^'^ 
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poor creatures^ who had been robbed by their 
stronger neighbours of all their cattle, and 
driven away from their native haunts, were 
reduced as nearly as possible to the state of 
wild beasts of the desert. Their sole resource 
was in the poisoned arrows which, lurking 
behind rocks, or in the midst of thickets, 
they aimed at the passing game. Whenever 
this failed them, they were reduced to the 
utmost extremity; but, like other carnivorous 
animals, they were able to make up for their 
long abstinence by an excess of voracity, when 
a plentiful booty fell in their way, almost 
incredible to civilised men. A whole flock 
of sheep being given to them just after they 
had finished an enormous meal, they killed 
and immediately devoured the whole, amount- 
ing to two or three sheep a man, without 
suflFering any visible inconvenience from thus 
gorging themselves. Such is the extent of 
that faculty of adapting his habits to all cir- 
cimiRtances and situations, in which the hu- 
man animal excels every other! 

It is a proof of the benevolence of our 
Creator, that the necessary action of taking 
food should not only free us from a pain, but 
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shoiild be itself a source of pleasure. This 
is produced by means of the sense of tastCy 
the principal seat of which is the palate or 
roof of the mouth ; and it may in general 
be taken for a rule^ that the same things 
which are agreeable to the taste, are proper 
articles of food, so that even the fancies and 
longings of the sick are not to be neglected. 
But this maxim is to be imderstood with mo-* 
deration, for things are not wholesome in pro- 
portion to the pleasure they give. There is, 
besides, danger lest, by indulging too much 
the gratification of the palate, we should ac- 
quire a false hunger, which may urge us to 
eat when the stomach itself requires no sup- 
ply, but is already loaded with food. Nothing 
is a more common cause of disorder, espe- 
cially among young people, than giving way 
to a false appetite of this kind. It may be 
held for an imdoubted rule, that whenever 
the desire of eating is not gratified by plain 
and common food, it is no real want, but the 
craving of a pampered and vitiated appetite. 
But now to our proper subject. We will 
begin with mentioning what are the sub- 
stances which afford propyl Ea^\^asi<c^^ \a 
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man ; and then consider the modes by which 
they are to be procured and prepared for 
use. 

The two great divisions of food are into 
vegetable and anvmoL Man can subsist on 
either of these alone^ but better on both to- 
gether. Many other animals, likewise, can 
accommodate themselves to both sorts of food, 
though most of them, by choice, take to one 
alone. Thus it is usual to class beasts and 
birds imder the heads of carnivorous (flesh- 
eaters), herbivorous (herb or grass-eaters), 
and granivoroua (seed or grain-eaters). But 
as for man, he may be termed omnivorous 
(an all-eater) ; in which privilege no creature 
more shares with him than the hog. There 
has even been discovered a South-American 
tribe who lay the mineral kingdom under 
contribution, and fill their stomachs with a 
kind of imctuous earth, when no better pro- 
vender can be obtained. They who judge 
by the teeth of an animal what food is most 
suitable to him, find that man partakes of all 
the three classes of living creatures above- 
mentioned; for he has the cutting and the 
piercing teeth of the carnivorous laibes, and 
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the grinders of the others ; and can equally 
manage food of a soft and a hard texture. 

Vegetable food is that which, in most 
countries, and especially those lying in the 
warmer latitudes, constitutes the far greater 
part of man's sustenance. It is nearest at 
hand, procurable in greatest quantity, and 
with most certainty ; therefore the cheapest, 
and upon the whole the wholesomest. Of 
vegetables, by which I mean all kinds of 
plants, the earth is full, and the varieties of 
them seem to be endless. Almost all of them 
are food to some animals, and many more 
than is commonly imagined might be made 
to yield food to man. DiflFerent as they 
appear, the proper matter of food which 
they contain is nearly the same in many 
species, and may be classed imder a few 
heads. ' 

That vegetable substance which forms the 
chief supply of human aliment, and is foimd 
in the greater number of the articles com- 
monly used for food, is called the farina^ 
ceouSy from fa/rvna, the Latin word for Tnecd. 
This, in its separate state, is white, powdery, 
of little taste or smell, capable oi w^^^^^is^s^ 
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with water and thickening it; and of being 
kneaded or worked into cakes. It contains 
a part called starch, which will dissolve in 
water, and make a jelly with it, as you have 
perhaps seen in the laundry ; and it is this 
starchy part, which serves to stiflFen linen, 
in which the nourishment of the meal chiefly 
consists. There is scarcely any vegetable 
which does not contain farinaceous matter in 
some part of it ; but in many this portion is 
so small, and mixed with so much useless or 
hurtful matter, that they are imfit for human 
food. Men, therefore, have from the earliest 
times employed themselves in searching which 
of them yielded the most of this substance, 
and in the purest state; and they have 
usually made one or other of these vegetables 
the staple article of their diet, some of the 
principal varieties of which I will now men- 
tion to you. 

Those grains which are called com, and 
which are the seeds of certain plants of the 
grass-tribe, are the great source of farina- 
ceous food in almost all the civilised countries 
of the globe. When we consid^ how taste- 
less these grains are, how little tempting to 
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the appetite ; and how small singly, even in 
a cultivated state, it seems almost unac- 
countable that they should ever have been 
selected for the main stay of human life. 
Hunger, however, is very inventive ; and it 
is not unlikely, that during some scarcity of 
game, or of the wild fruits of the earth, a 
starving tribe would have recourse to the 
tedious collection of these grains, prompted 
by the example of the smaller birds, whose 
natural food they are ; and that they woxdd 
again abandon their use when the emergency 
was past. Such is' now the practice of the 
savage tribes that roam over the shores of 
the Canadian lakes. The shallow margins 
of these waters are overgrown with an aqua- 
tic grass, called by botanists, Zizania 
Ojquaticay the seeds of which considerably 
resemble some small or stunted varieties of 
rice. Of these, the natives avail themselves 
in default of game or fish ; but only as an 
occasional supply, and never think of at- 
tempting its cultivation. So also, in cases 
of severe famine, which have occasionally 
occurred in this country, or on the Continent 
of Europe, some relief has been dexWedi ^crov 
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collecting the small seeds of one of our 
aquatic grasses, the Featiuxz fiuUana, the 
sweet taste of which has gained them the 
name of manna seeds. It is certain, how- 
ever, that none of the kinds of com are now 
anywhere found as natural products of the 
earth; but are everywhere the reward of 
human industry. They must, indeed, ori- 
ginally have existed in a wild state ; but it is 
countless ages since man has seized upon 
them for his use, and improved and multi- 
plied their product by culture. You know 
that in the Bible, the oldest record of the 
history of mankind, mention is frequently 
made of com, as the great article of sus- 
tenance, even amongst a pastoral people, 
rich in flocks of sheep and goats. Thus, 
when the family of the patriarch Jacob were 
reduced to distress by years of scarcity, they 
repaired to the fertile land of Egypt to 
purchase com. 

The kinds of gmin usually grown in the 
temperate and colder climates are wheat, 
rye, barley and oats ; in the warmer countries 
there are also rice, which feeds more human 
beings than any other article of diet what- 
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^yer^ maize or Indian com^ originally a 
native of America, millet^ durrah^ and some 
others. All these have a cha£^ head, beset 
with a number of seeds, each enclosed in a 
separate husk. When they are detached 
from their husks, they are found to consist 
of a thinner skin, within which is a white 
substance or kernel, formed entirely of what, 
when reduced to powder, becomes farina or 
meal. Some of these grains are more pa- 
latable or more nourishing than others ; but 
all are fit for man's food. They may be used 
whole, only taking oflf the husk or skin; 
and thus, you know, rice is commonly eaten, 
after being softened by boiling or baking. 
Shelled barley and oats, called groats, are 
sometimes used in the same manner. It has, 
however been more usual to grind them into 
a powder, more or less fine, and Jmead it 
into dough or paste, to be afterwards cooked ; 
but the arts by which this is done will more 
properly be described hereafter. 

Various other seeds contain enough of fari- 
naceous matter to be useful as food. Of these 
are many of the leguminous or podded vege- 
tables, such as beans, peas, kidaey-b^siSi^^^sA 
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others of the kind. Their seeds, when ripe 
and dry, are very mealy, as I dare say you 
know, by the experience of pease-pudding to 
boiled pork. In seasons of scarcity, the bread 
of the poor has often been mixed with a pro- 
portion of bean- or pea-meal, which makes 
it coarser and less palatable, indeed, but not 
less nourishing. With us, however, these 
seeds are more commonly eaten in a green 
and unripe state ; and they are the food of 
domestic animals when dry. 

The chestnut is another seed abounding in 
farinaceous matter, so as to be one of the 
articles of which bread is made in the south 
of Europe. The chestnut in England seldom 
comes to maturity, and those brought to our 
tables are imported as a sort of delicacy. But 
in Spain there are whole forests of them, 
which aflford the poor great part of their sus- 
tenance. The acorns of warm climates, too, 
are fit for human food ; and the poets tell ug 
that they were the first vegetable article made 
use of by man in his primitive state. They 
are, however, very indiflferent diet ; and it is 
justly reckoned to have been a great improve- 
ment, when the culture of corn was substi- 
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tuted, and man no longer "for his acorn 
meal^ fought the rude tiisky boar." 

Several firuits of the tropical countries 
yield farinaceous matter in abimdance ; but 
none is so remarkable in that respect as the 
bread-fruit, a product of the happy isles in 
the South Sea, which is said to have exactly 
the taste and appearance of the crumb of a 
new roll. By means of this kind gift of 
nature, a person, with the easy labour of 
planting a succession of these trees, may 
provide bread for his whole life, scarcely by 
" the sweat of his brow." 

The roots of plants are another copious 
source of farinaceous nutriment. Most of 
those which swell into a round form, called a 
tvher, or which run down straight and thick, 
contain a portion of this matter, though 
often mixed with juices of another kind. We 
have the happiness in this country of being 
well acquainted with, perhaps, the most valu- 
able root of the farinax^eous class that nature 
has produced — the potato. This plant, ori- 
ginally a native of North America, is said to 
have been first introduced into Europe by 
the celebrated Sir Walter RaLeig)[i, ^\i.o cxsi- 
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tivated it on his estate in Ireland ; whence 
that country has longer enjoyed the benefit 
of it than Great Britain. No other root with 
which we are .acquainted so nearly approaches 
to the quality of grain. A potato of the best 
sort, properly dressed, will break down into 
an almost perfect meal ; and it may be made 
to yield a considerable quantity of starch, as 
pure as that from wheat. It likewise aflfords 
a vast increase upon cultiure, and, notwith- 
standing the disease to which it has of late 
years become liable, is still our best resource 
against scarcity. Some of our other garden 
roots, as turnips, carrots, and parsnips, owe 
their nourishing property in part to their fari- 
naceous matter. In South America is a large 
root of this kind, the yam, which is often 
used in the West Indies as bread at table. A 
remarkable article of this class, is the cassava, 
or manioc root. One species of this, in its 
fresh state, contains an extremely virulent 
poison ; but, by grating, washing, and drying, 
this hurtful part is got rid of, and the re- 
mainder is a fine white meal, often made 
into a kind of bread or biscuit. It also yields 
the substance called tapioca, sold in our shops 
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as ^m article of invalid diet. The plant is 
found wild both in the tropical parts of South 
America, where it is the principal vegetable 
food of the savage tribes dwelling along the 
shores and availing themselves of the inex- 
haustible fishy stores of the mighty river 
Maranon, and between the same latitudes of 
Afidca. In many of the newly-explored 
coimtries of the interior of this vast con- 
tinent, it is very largely employed. They 
commonly make it into a kind of gruel, which 
our travelling missionaries complain of as 
disgustingly insipid. It may indeed be 
thought extraordinary, that in regions bask- 
ing under a tropical sun, and blest with soil of 
unrivalled fertility, the natives should content 
themselves with planting, as their sole regu- 
lar crop, a root with nothing, seemingly, but its 
large returns and easy culture to recommend 
it. But to iminstructed human beings, 
scarcely raised above a mere animal condi- 
tion, and enervat-ed by the eflfects of excessive 
and unremitting heat, perfect idleness ap- 
pears to be the enjoyment prized above all 
others ; whilst Nature herself seems to have 
said, even to the tropical man, " \i ^owdsioo^^ 
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to live lazily, at least you shall not fis^e su 
tuously on my gifts,'' How, by the prof 
of the arts of civilisation, men have 1 
enabled to live both lazily and sumptuG 
on the labour of others, is no part of 
present subject. I leave it for your c< 
deration, and now bid you adieu* 
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LETTER in. 

ON YEGETABLE ARTICLES OF FOOD. 

My deab Boy, — In my last letter I gave you 
a general account of the division of vegetable 
food, called the farinaceous. I now proceed 
to inform you what other matter in vegetables 
is nourishing to man. 

The first that I shall mention cannot fail 
to aflford us an agreeable topic. It is the 
sugary or saccharine principle, of which the 
juices of plants are the chief source. 

The sensation of sweetness is naturally and 
essentially agreeable to the palate, as the 
colours of the rainbow are to the eye; so 
much so, that in all languages the term has 
been figuratively extended to a great variety 
of delightful qualities and actions; thus we 
speak of the sweetness of a hay-field, of a 
rose, or, in the words of Shaks^eax^) oil *0s^<^ 
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irq^sr of mfTk, and sagjur of lead; Inl it is 
CroQL tite jziees of pLiiUs aJftne, ciAcr ex- 
tracted br die Uboor of die We, or pi g |»nad 
hwhnmmn. art, tiiaa dke aaa hai \m initii ■ iii 
pm ci ii o l in such puntTand abandanoe as to 
be etjlected aa haoer, or mann la i tm cd into 
real sugar, and becmne an impatant aitide 
ofdieC Honey is obtained, as yoaaieawaiey 
from tbe nectarieHj or honej-copa of flowers ; 
but the quantity omtained in eadi cop is so 
small, that it is impoflsiUe to collect it by 
band, and it is of no benefit to ns tiU it has 
l>een rendered fit for our nse by the labours 
of the industrions bee. 

That species of the insect called the honey 
or hive bee, has been domesticated by man 
from time immemorial, and supplied with a 
dwelling; but wild honey is still procured 
in considerable quantities in the forests of 
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Buasia^ where the bees form their combs in 
hollow trees; and in greater abimdance in 
the western parts of the interior of Africa, 
where the hunter is often guided to their 
hoard by watching the motions of a small 
bird called the honey-buzzard. The history 
of honey-making is as follows: — The bee 
creeps into a flower^ and sucks out, by means 
of its trunk, the sweet juice of the nectary, 
which it pours into its mouth and swallows. 
Part serves it for food, the rest passes into 
an enlargement of the gullet, which, when 
swelled out with honey, is about the size of a 
pea. When the bag is filled, the insect re- 
turns to the hive, and disgorges the contents 
into one of the six-sided waxen cells which 
form the comb. The cell, when full, is closed 
by a thin lid of wax. In taking the honey, 
after the bees have been stupefied by the 
fumes of sulphur, a slice is cut oflf each sur- 
face of the comb, so as to unaeaZ the cells ; 
after which it is laid on a sieve, to allow the 
honey to flow. The honey thus gained is the 
purest and best flavoured; but a further 
quantity is procured by pressing the pieces 
of the comb, which is defiled by tk^ \iQ^<e»» 
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of any bee magots which have been cmghed 
in their cells. Honey varies in colour, and 
still more in taste and other properties, ac- 
cording to the nature of the flowers from 
which it was gathered. On this account, the 
luxurious Romans, whom it served for sugar, 
caused their hives to be emptied of the more 
ordinary honey as soon as the blossoms of 
some particular plants, accounted to yield 
the very finest kind, began to unfold. This 
practice is also followed at present in some 
parts of European Russia, to obtain the pure 
product of the lime blossom, which is of a 
greenish-yellow colour, and of delicious fla- 
vour. 

Poisonous honey has sometimes been met 
with, both on the southern shores of the 
Black Sea, and in America, which appears to 
have been produced by the flowers of some 
kinds of rhododendron, or azalia. 

The value attached to this sweet by the 
Israelites may be judged of from the single 
expression of *^ a land flowing with milk and 
honey ; " which places it on a level with the 
prime product of pastoral life. The intro- 
duction of sugar at once destroyed the im-^ 
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portance of this article of food, which, though 
containing much nutriment, is not whole- 
some by itself, except in very moderate quan- 
tities. 

There are several trees the sap of which 
contains the saccharine principle in consider- 
able quantity. Two of these, the sycamore 
and the birch, are natives of our own country, 
tod although the juice is not so rich as to 
repay the expense of making it into a sugar, 
the sap of the birch, particularly, is fermented 
into a thin, but very palatable kind of wine. 
There is, however, a species of sycamore called 
the sugar-maple, which aboimds in the south 
of Canada, and the northern parts of the 
United States, from the sap of which a con- 
siderable quantity of sugar is obtained suffi- 
ciently pure for domestic use. The operations 
x)f collecting and boiling down the juice give 
occasion to a kind of rustic festival, extremely 
picturesque from its situation and accoitn- 
paniments, and celebrated with the heartfelt 
gaieiy of country neighbours met together fot 
mutual aid in a common pursuit. Some time 
before the breaking up of the frost, the far- 
mers and their families asseiobiVei oTl ^"^ xjsl- 
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cleared gnMmd oeciqKed bj the miqplesy and 
forming a kind of encampment coomienoe 
c^perationaL First of all, a hole is beared in 
the tnmk of each tree, to the depth of three 
inches; a stick is then placed in i^ in a 
slanting direction, and a yessel is set below 
to receiTe the joice as it trickles down. In 
the meantime, boilers are fixed in a very mde 
kind of fireplaces, and the liquor, when enough 
has been collected, is boiled down to a third 
of its quantity* By some further operations 
this syrup is clarified, and brought, at length, 
into the state of soft brown sugar. It would 
be capable, by continuing the process, of 
being converted into loaf sugar ; but for their 
own use, these people do not think it worth 
while to give themselves so much trouble. 
Their waggons are well stored with provisions 
and liquor, and the young people often con- 
clude their labours with a dance. 

The sap of most of the kinds of palm affords 
large quantities of a rich syrup, which is 
sometimes fermented into wine or vinegar, 
but oftener boiled down into an indifferent 
kind of moist sugar. In the time of the Bo- 
mans, the juice of the date-palm was thus 
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treated in Judea, as it still is in Barbaiy. In 
the kingdom of Ava, our ambassador saw 
immense groves of the palmyra tree planted 
for the manufacture of sugar. 

During our last war with France, when 
all the products of our colonies were ex- 
cluded from that country by the policy of 
her ruler, its ingenious chemists suggested 
a substitute for the sugar of the West Indies 
in the juice of the white beet; a root of the 
same family with the parsnip. There were 
many practical diflSculties to be siumounted 
in the manufacture, but their skill and per- 
severance were at length rewarded by the 
production of a fine loaf sugar, somewhat 
more expensive, it is said, in the preparation 
than the jtdce of the cane, and not quite so 
powerful a sweet, but inferior to it in no 
other respect. This culture was not aban- 
doned at the return of peace; on the con- 
trary, such has been its increase, that it now 
gives employment to thousands, and its pro- 
duce has rendered France nearly independent 
of the western world for her vast consumption 
of this delicious sweet. 
. Sugar, peculiarly so called, unc^<^s&c(t:ksi2c}^ 
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came to us from the east, whence we are able 
to trace its progress step by step. Indeed its 
very name proves the fact. In the dialect of 
Bengal, one kind is called shuJckur at the pre- 
sent day, and from its Arabic name saccaVy its 
appellation in Grreek, and in all the tongues 
of modem Europe, is evidently derived. 
White sugar-candy, but so dear as to be used 
only in medicine, was known in Arabia for 
several centuries before it was seen in any 
other form on this side of India. At length, 
we know not when or how, the cane itself 
was introduced into Arabia and Persia. Early 
in the tenth century it was cultivated about 
Ormuz in the Persian Grulf. From this point, 
doubtless, it was carried into Mesopotamia, 
celebrated for its excellent sugar at the time 
of the crusades. Hence it spread into Syri% 
and the Saracens carried it, in their course 
of conquest, to Egypt, Ehodes, Cyprus, Sicily, 
and the south of Spain. In 1420 the Portu- 
guese introduced both the plant and the skill 
of preparing it into their newly-discovered 
island of Madeira^ and transferred it thence 
to their colonies on the coast of Africa, and 
to Brazil. Hence its diflfusion over all 
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Spanish America and the West India islands. 
In India^y Chinai, and Cochin China, the cane 
is cultivated, and sugar is prepared from it ; 
in Java, and other East Indian islands, it is 
only used as a table vegetable, the stems 
being sucked or chewed raw. No plant 
abounds so much in saccharine juice as this, 
and hence its wide difiusion over the tropical 
and wanner temperate regions of the globe. 
The plant itself is a tall upright grass ; and 
one of the few having a solid stem. From 
its simple woody root rise from one to 
seven or eight jointed stems, with a pair of 
leaves at each joint, and crowned with a 
bunch of chaffy flowers, but which produce 
no seed. There are several varieties of the 
sugar cane, which diffier much in size and 
other properties. 

The soft part of the cane, which is greedily 
devoured in all the countries where it grows, 
is exceedingly nourishing, as well as palatable ; 
so much so, that even where it is prepared 
by negro slaves, notwithstanding the hard- 
ness of the labour imposed both on men and 
cattle during crop time, they all grow fat 
and strong upon the cane itaeVJ audi \fe^ yoiefc. 
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The jackal, likewise, and the wild dog rush 
in eagerly to claim a share in the general 
feast. 

I shall not attempt to explain to you the 
means successively employed for the extrac- 
tion, boiling down, and refining, of the juice. 
The last, especially, is a long, complicated, 
and delicate process, in which very great im- 
provements have been made of late years, by 
the application of chemical science, and the 
power of steam. It is right, however, to 
mention, that the sugar manufactured in the 
east, is all either in the form of muscovada, 
that is moist, or powder, sugar, or of khandy 
sugar-candy as we call it. Loaf sugar is 
entirely a European improvement invented 
by the Venetians about the year 1500 : hence 
the extraordinary value set upon this form of 
it for a long time afterwards. In the time 
of Queen Elizabeth, the University of Cam- 
bridge solemnly presented their chancellor. 
Lord Burleigh, with two sugar-loaves, among 
other gifts ; and similar donations were long, 
if they be not still, customarily made by cor- 
porations of towns, and other public bodies, 
to judges, and great officers of state. 
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' In our northern climate the sweet juices 
are chiefly met with in fruits ; and those not 
native ones, but the foreign products of our 
gardens. Some of our eatable roots, how- 
ever, also possess a degree of sweetness; as 
red beet, turnip, parsnip, carrot, and onion; 
not to mention liquorice, which is sweeter 
than any of these, but is scarcely an article 
of food. Even the farinaceous vegetables 
acquire a sweet taste when they grow or ger- 
imriate; that is, when the rudiments of a 
new plant begin to sprout from them. This 
you may discover in a sprouted potato, or in 
grown com. Malt, you know, is extremely 
sweet ; at least, you may perhaps have tasted 
sweet-wort; an infusion of malt in water, 
from which beer is made by fermentation: 
but malt itself is only barley made to ger- 
minate artificially, by means of heat and 
moisture, and then suddenly dried. This 
ahows a close connexion between the sweet 
and the farinaceous part in vegetables ; and 
as the latter is nourishing, so is the former. 
You may take it as a general rule, that all 
sweet things aflford nutriment; though I would 
not have you conclude that t\ie^ ^x^ vJ\ ^^» 
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for food, at least ¥dihoQt proper mixture with 
other articles. Fniit% wit^ us, are rather 
used for the pleasure of the taste, and their 
cooling property, than for the purpose of 
nourishment ; indeed, the acid or tart juice 
which they contain with the sweet, opposes 
their nourishing quality by its effects on the 
bowels. But in the hot countries, where 
firuits are often lusciously sweet, they are 
common articles of food. Grapes, espe- 
cially in their dried state, when they are 
called raisins, are commonly used as such ; 
and figs still more. The date, or fruit of the 
palm-tree, which is a rich sweet with little 
flavour, makes a large share of the diet of 
the people of Arabia and part of Africa. 

If drimk is to be reckoned a part of food, 
the class of vegetable sweets ranks high among 
the substances we are treating of, for it is the 
basis of all fermented liquors. FerTnefifvtation 
is an internal motion or working of a liquor, 
by which it throws off its thick and foul 
parts, and becomes clear and bright. All 
sweet things, when in a fluid state, if suf- 
fered to stand in a moderate degree of heat, 
undergo fermentation, by which they lose 
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great part of ttietr original taste^ and acquire 
a brisk tartness, very agreeable to the palate, 
and cheering to the stomach and spirits. It 
is then properly called a wine, though that 
name has been principally appUed to the 
juice of the grape ^en brought to this state. 
But there are besides, you know, the made 
wineSy as we call them, of raisins, currants, 
elder-berries, and various other fruits, to which 
some sugar is usually added. Then there is 
cider, or apple-wine ; perry or pear-wine, and 
mead, or honey-wine; and, what in this 
country is used more than all the rest, malt-^ 
liquor, which may be termed barley-wine. 
To make this, the barley (as I have already 
mentioned) is rendered sweet by bringing on 
a sudden germination, which is called maltvng 
it ; and the malt is steeped in hot water to 
extract its sweetness. It is a remarkable cir- 
cumstance, that scarcely any nation, savage 
or civilised, has come within our know- 
ledge, which had not found out the art of 
making some kind of fermented drink. This 
may seem an argument in favour of their 
usefulness; but I am apt to suspect that it 
has been their intoxicating quality , \£c;y;!!^ 
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rather than their taste or other properties, 
which has rendered them such £EtY0imtes. 
Could people be contented with the moderate 
use of them, they might be accounted a valu-* 
able addition to diet; but, abused as they 
are, it might almost be wished that pure 
water were the only drink known to mankind. 
The mischief has been made much greater 
by the discovery of the art, unknown to the 
ancients, of extracting the strongest part of 
these liquors separate, by means of distillation. 
The product is then called a spirituous 
Uquoi', or ardent spirit^ and is, in reality, a 
kind of liquid fire, which destroys the reason, 
inflames the passions to a kind of madness, 
and consumes the vitals. Certainly, the pre- 
paration of this cannot properly be called 
one of the arts of life. 

A much more innocent product of fermen- 
tation is vinegar ; an acid into which any fer- 
mented liquor may be turned, by pushing 
the process of fermentation a degree further. 
In the wine-growing countries vinegar is ob- 
tained from wine which has turned sour, and 
other waste products of the vineyard. With 
us it is sometimes made at home of sugar and 
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water, or green gooseberries; but it is always 
manufactured in the large way of malt, pre- 
viously made into a kind of ale without hops. 
It is cooling and refreshing, and is an agree- 
able condiment to salted meats and other 
articles of food, besides making a pickle in 
which both fish and vegetables are preserved 
for use. 

All sweet things are apt to pall the appetite 
and to turn sour on the stomach, when they 
cause great disturbance within. They are 
particularly hurtful when taken in quantity 
upon a full meal, which is too often the case 
at desserts after dinner. Excess in them is 
the usual intemperance of young people, to 
whose palates they are particularly agreeable. 
Thus every pleasure offered by kind Nature 
is turned to a bane, if we have not sufficient 
self-command to use it with moderation* 
With this reflection I take my leave of you 
for the present. 
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LETTER IV. 

ON VEGETABLE ARTICLES OP FOOD CONTINUEiD. 

My dear Boy, — I now proceed to another 
class of nutritious vegetable products, the 
oleaginous, or oily. A great number of 
seeds aboimd in a mild, tasteless oil, which 
though unfit for food by itself, adds greatly 
to the nourishing quality of the substance 
with which it is mixed. The kernels of 
several fruits contain this oil, and nuts of 
all kinds. The presence of oil may be 
known by mashing the substance and then 
pouring on water, which will become milky 
if oil makes apart of it. Almond milk, or 
emulsion, is made in this manner. The cocoa 
nut, the largest of the kind, which grows on 
a tall tree of the palm kind in the tropical 
coimtries, contains a natural milk, which is a 
mixture of its oily with its sweet and watery 
juices. From many oily vegetables, the oil 
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may be procured separate, by meaDs of simple 
pressure. It is extracted thus from the fruit 
of the olive, which is the principal source of 
eating oil in Europe, and is much cultivated 
in its southern countries on that account, as 
well as for burning in lamps, and various 
other purposes. The* tree is also grown in 
many parts of western Asia. *^ Wine and oil " 
are joined together, in the Jewish Scriptures, 
like '^ milk and honey.** One of its uses was 
for anointing — a practice widely prevalent 
in the warmer countries of the globe. 

The seeds of flax, hemp, rape, mustard, 
poppy, and several other plants, yield oils by 
pressure, of a similar kind, but less palatable ; 
whence they are used rather for other pur- 
poses than for food. Chocolate, which is so 
great an article of diet in Spain and South 
America, and is a luxury with us, is a kind of 
solid oil or butter, procured from the nuts of 
the cacao. A lighter and more wholesome 
beverage is procured from these nuts by 
simply bruising and boiling them in water. 
Palm-oil, procured from the seeds of a plant 
growing in the hottest parts of Africa, is used 
by the natives for the purposes oi\i\x\.\iet. ^^ 

E 
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late years we have imported it in vast quan- 
tities to be employed in candle-making. It 
is to be observed of the oily vegetables, par- 
ticularly those of the nut kind, that they 
are in general. difficult of digestion, and liable 
to do much harm, if eaten in large quantities^ 
• Another tribe of vegetables are nutritious 
by virtue of the w/acUagmou8 or slimy 
juices which they contain. You are probably 
acquainted with plum-tree and cherry-tree 
gum ; and also with gum-arabic These are 
pure mucilage, exuding from the tree, and 
hardened by the sim and air. It is seldom 
found in this separate state; but a portion of 
mucilaginous matter has been found in every 
vegetable which has been examined. Those 
juices which become sweet, oily, or farina- 
ceous, in a mature state, are mucilaginous in 
an earlier period. Some plants, however, 
are particularly remarkable for their slimy 
nature, which they keep without changing. 
Such are mallow, marshmallow, comfrey-root, 
linseed, the seed of quinces, and many others. 
These give out their mucilage to water on 
boiling, and render it thick. They are ar- 
ticles of medicine rather than food ; but it is 
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good to know^ on occasion of scarcity^ that 
glim, and all those vegetables, which, upon 
chewing, become slimy in the mouth, will 
afford an innocent nourishments Some poor 
people, who dwell on the sea-shore, in cold 
countries, obtain food from certain kinds of 
sea-weed whicdi abound in mucilage ; and the 
Icelanders, in their inhospitable climate, 
derive great help from a kind of lichen or 
liver-wort, a leathery sort of substance grow- 
ing on .the ground, which yields a strong 
jelly when boiled in water or milk. It is 
imported into this country as a salubrious 
article of diet to the consumptive. But 
the most important by far of these mucila- 
ginous products are gum-arabic and gum- 
Senegal, two substances very closely re- 
sembling each other in all respects. Gum- 
arabic was the first known in Burc^e ; and 
Cairo and Alexandria were the principal 
marts for it, till the Dutch, about the be- 
ginning of the seventeenth century, intro- 
duced this gum into commerce from their 
settlements on the river Senegal, which now 
supply the greats part of our vast demand 
for this article, employed by \\a m ealcvaci 
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printing; and for many other manufacturing 
purposes. The tree which yields it, is a kind 
of thorny mimosa, growing abundantly on 
the sands along the whole of the Barbary 
coast. The trees are from eighteen to twenly 
feet high. Immediately after the heavy 
periodical rains, the gum is seen oozing spon- 
taneously through the stem and branches, 
where it soon hardens in round Imnps about 
the size of a partridge's egg. This harvest 
continues about six weeks. Besides the pur- 
poses for which it is exported, this gum also 
affords a very wholesome and nutritious 
food; thousands of the Moors live entirely 
upon it during the season of collecting it. 
Six ounces are accounted sufficient to sup- 
port a man for a day. The caravans which 
cross the deserts of Arabia, with loads of gum- 
arabic, when in want of provisions, have 
sustained life for many days on this sub- 
stance. 

I believe I have now mentioned all the 

principal articles of vegetable food presented 

to us hj nature. You see they are very 

numerous, and many of them easy to be 

jwocured^ so that it would seem that there is 
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little danger of absolutely starving in a 
climate and soil where plants grow in pro- 
fusion. But a mere casual supply would 
never provide for a considerable population ; 
and is besides subject to much imcertainty 
and inconvenience. Human art, therefore, 
has in all countries employed certain methods 
to secure and improve these gifts of provi- 
dence. What these are will make the sub- 
ject of some of my future letters. But I 
will first take this opportunity to give you 
some account of a substance which, if not 
actually food itself, is the most general of all 
the condiments of food, one without which 
we should find our meals tasteless ; and even 
disgusting. It also contributes largely to the 
support of mankind, by preserving articles 
of animal food for future use, which would 
otherwise be spoiled and wasted. You will 
perceive that I mean salt. 

This substance is very extensively diffused 
over tlie globe, but like most other mineral 
substances, valuable to man, it is seldom 
supplied to him by nature in a state fit for 
bis purposes, without some labour or skilful 
efforts of his own. It is found »o\Xife\AX£V3^ ^«^ 
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rock salt, which is its purest native con- 
dition, sometimes mingled in small particles 
in certain rocky beds, sometimes in salt- 
springs, and lastly in sea water. In order to 
procure it in a state of purity and dryness^ 
it is necessary to dissolve it and subject it 
to certain processes, even where it is found 
solid ; and where it exists as brine, to evap- 
orate the liquor till the salt which it con- 
tains forms into crystals. In weak brine, 
this effect is assisted by dissolving in it por- 
tions of rock salt. It is obtained in many 
warm countries from sea water, evaporated 
by the heat of the sun, in shallow pools, 
called salt pans ; and some is procured by 
this method in our own country; but our 
grand reservoir of it is in the salt springs of 
Cheshire and Worcestershire. From all these 
sources, we manufacture, annually, not less 
than half a million of tons, mostly of the best 
quality, in part for exportation, and in part 
for our immense home consumption. With 
this we season vast quantities of cheese ; 
with this we pickle thousands of casks of 
pork and beef for the use of our navy and 
merchant ships; and with this we cure 
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myriads out of the vast shoals of pilchardfi 
and herrings, which every year swarm around 
our coasts, to make the fasting diet of all 
the Boman catholic nations of the south of 
Europe. From our salt, we likewise extract 
soda, for the use of soap-boilers and glass- 
makers ; and a substance called chlorine, in- 
dispensable in the modem art of bleaching 
fabrics of linen and cotton. 

From the intense craving for salt felt by 
all mankind, who have ever known the taste 
of it, and even by many animals, especially 
those of the ruminating class, it is to be sup- 
posed that to all these it is salutary in 
moderation ; yet it is noxious, and even fatal 
to all life, animal or vegetable, when re- 
ceived in large quantities; and this was, 
perhaps, the reason that among the ancients 
it was made the very symbol of barrenness 
and destruction. When a city, overthrown 
by an enemy, had been sown with salt, it 
was understood that.it was. never to be re- 
built ; but to lie devoted to perpetual solitude 
and desolation. At the same time, a kind 
of sacredness was always attax^hed to this 
substance. By the Mosaic law,everj ** xcifea^ 



44 THE ABTS OF LIFE. 

oflFering" was to be ** seasoned with salt." 
The Greeks and Eomans, in their sacrifices, 
always mingled it in the meal which they 
sprinkled between the horns of the victim. 
Among the Arabs, to eat bread and salt with 
a stranger, was to enter with him into the 
sacred bond of host and guest, which obliged 
each to protect the other at the hazard of 
his own life. " The salt of the earthy was 
probably an established metaphor to express 
the best and holiest of men ; as Attic salt 
was the most exquisite seasoning of discourse 
or writing, wit of the most pungent kind. 
But I am perhaps digressing ; and I hasten 
to conclude. 
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LETTER V. 



ON AGRICULTURE. 



My dear Bot, — Perhaps you may have 
thought that I was detaming you too long on 
mtroductory topics, but it was proper, before 
we proceeded to Art, to lay a foundation in 
Nature, since it is she alone who, properly 
speaking, produces, and by whom the raw ma- 
terial must always be supplied, on which art 
of every kind is to operate. 

I shall now, however, immediately proceed 
to describe the noblest art of all, and, no 
doubt, one of the earliest, that of agriculture, 
or the cultivation of the soil. In this I in- 
clude gardening, or hand-culture, since it is 
in this primitive form alone that it is still 
practised in those parts of the world where, 
as in the interior of Africa, and among the 
north American Indians, men are found in the 
rudest stages of social life, Tlie ^\\£l^\<^ 
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tools^ a hoe^ a dibble, a kind of spade, com- 
monly of wood, would suffice for raising the 
requirements of a scanty population, of which 
too it was not the sole support, when wielded 
by the labour of female hands : for, amongst 
all savages, it is on this over-burdened, op- 
pressed, and ill-requited race of slaves that 
their masters have constantly devolved all 
tiie hard work of their domestic life. 

As numbers increased, other agricultural 
resources would be sought out, and it may 
very probably have been the conception of 
a plough which first suggested the happy 
thought of calling in the quadruped subjects 
of lordly man as fellow-workers in his various 
occupations. 

The sturdy ox has been in most countries 
the chief labourer in drawing the plough ; if 
slower and somewhat less tractable, he is 
usually cheaper to maintain than the horse. 

Other animals, however, are occasionally 
put to this service ; I think it was in China 
that a traveller beheld an ass, a sow, and an 
old woman, yoked to the same plough ; but 
this, we will hope, must have been on an 
emergency. 
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These services of the patient ox are beauti- 
fully recited by the poet Ovid, in the person 
of the humane philosopher Pythagoras, as a 
plea for exempting him from being slaughtered 
for human food, in lines which may be thus 
translated. ** How has the harmless ox de- 
served to die; plain, simple creature, void 
of fraud or guile ? Ungrateful indeed is he 
and unworthy of the gift of corn, who can 
endure to slay his rustic servant ; to smite 
with the axe, that neck, worn bare as it is 
with labour, and but just relieved from the 
weight of the curved plough, which has so 
often renewed the stubborn glebe, and earned 
for him so many harvests." 

I call this art the nobleaty because it is 
the most useful of any, and that which is the 
foundation of all the rest ; for where plenty 
of food is produced, man will infallibly mul- 
tiply, and wiU employ his inventive faculties 
to supply his other wants; but scarcity of 
food acts as a deadly disease upon society ; it 
breaks the spirit, while it weakens the bodily 
frame ; extinguishes hope, and cramps every 
exertion. The Chinese have been so sensible 
of this truth, that they have considered every 
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thing else as subordinate to the culture of 
the land, and, though abundantly ingenious 
in many other arts, hold them all mean in 
comparison with that. In order to do it 
honour, the emperor himself, surrounded 
with all his great officers of state, on a certain 
day of the year ploughs a piece of ground 
with his own hand, and sows it with grain ; 
the produce of which is carefully collected, 
and, its quantity registered, as one of the 
most important events of the year. 

The business of agriculture consists in the 
selecting of such vegetables as are useful for 
the purposes of life ; freeing them from the 
incumbrance of weeds; promoting their growth 
by a proper working of the soil, by the use 
of manure, and by all the other means which 
experience has found serviceable to that end ; 
and, finally, gathering them in their due 
season. I shall mention all these different 
operations in their order ; taking gardening 
as a part of agriculture. 

The choice of the article to be cultivated 
depends upon such a previous knowledge of 
the nature of vegetables as I have attempted 
to give you in my former letters, and also 
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upon the experience of their suitableness to 
diflferent soils and situations. Supposing 
this detennined, the next thing is to prepare 
the ground for its reception. In order to al- 
low plants to strike root freely, the soil must 
be loosened and broken into small particles, 
and at the same time cleared from the useless 
plants, or weeds, already growing upon it. 
Hence, the plough and the spade are the first 
instruments of agriculture. The plough, by 
means of its share or coulter, cuts through 
and turns up the soil which it is drawn over. 
It buries the upper surface with the weeds, 
and brings up fresh mould from below. The 
weeds, thus uprooted and turned imder, die 
and rot, and serve to enrich the land ; while 
the earth brought to the top is exposed to the 
action of the sun and air, the dew, rain, and 
snow, which serves to fertilise it, and render 
it soft and mellow. Ploughing is repeated 
several times in stubborn soils ; and after it 
has done its work, comes the harrow, which, 
with its iron teeth, still further breaks the 
clods. Heavy rollers are also sometimes 
drawn over, to complete the operation. 
Where the land is of a spongy natvn^^ ^\A 

F 
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over-abomidiiig in moisture, it is necessary 
to drain it before it is tilled. This is done 
by catting trenches through it in seTeral 
directions;, and corering them oyer with flat 
stones or sods;, or laying earthen pipes along 
them. 

Little needs be said as to the necessity of 
fencing cultivated land against the inroads of 
cattle, or other plunderers. This is done 
either by ditches, banks, rails, and stone 
walls, or by live hedges of strong and prickly 
shrubs. It is chiefly owing to the frequency 
of green hedges, interspersed with trees, in 
the enclosures of England, that its prospects 
are so peculiarly rich to the eye. Hedges 
have the bad property of harbouring a great 
number of small birds and vermin, which 
prey upon the grain; but in return they 
break the force of the storms, and yield fag- 
got-wood for fuel ; and the little birds, all of 
them insect-eaters in part, make good amends 
for their pilferings by the vast number of 
slugs and of caterpillars, and other noxious 
insects which they devour ; to say nothing of 
their songs and their beauty, which so enliven 
the rural scene. 
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Before countries were fully peopled, while 
land was yet plentiful, it was the custom to 
select those portions of it which were naturally 
best adapted to the purposes of agriculture, 
and to leave the rest in a wild and unculti- 
vated state, such as we still see it in the 
heaths and commons which are scattered 
through even the finest parts of England. 
The better sort of soil was then trusted to its 
own fertility, and nothing was bestowed on it 
but the kind of tillage above described. 
When it no longer yielded such an increase 
as to make it worth while to expend labour 
and seed upon it, the land was considered as 
tired, or exhausted, and was left to repose, 
and to recmit itself by the influence of the 
elements. This practice was called fallowmg; 
and by its means tolerable crops of grain 
were obtained about two years in three. But 
in process of time, land becoming more valu- 
able, it was desirable both to force it to bear 
without any interval of rest, and to bring 
into some kind of cultivation even the poor 
and refuse parts which had before been neg- 
lected. This could only be efifected by the 
use of manv/rey the proper application oC 
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which has become one of the most important 
points in the art of husbandry. 

Manures are of many kinds^ and are em- 
ployed with various intentions. In the larger 
way they are used to change the very sub- 
stance and staple of the soil. Thus^ lands 
consisting of mere sand are improved by the 
mixture of a large proportion of marly a kind 
of earth, the ingredients of which are clay 
and calcareous earth. This binds the particles 
of the sand together, and prevents its being 
dispersed by the wind, or burnt up by the 
sun. It enables it to hold more moisture, 
and thereby gives a stronger support and a 
richer nutriment to the roots of plants. A 
field well marled will retain its superior fer- 
tility for a number of years. Stiflf clayey 
soils, on the other hand, are improved by the 
addition of li/mey which loosens their texture, 
and corrects the coldness they acquire from 
imbibing too much water. No one kind of 
earth pure and immixed is well fitted for the 
purposes of husbandry, and the best soils are 
composed of a mixture, of all. 

Most manures, however, are substances 
j30ssessing a fertilising quality in themselves, 

Ik 
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and proper for almost any kind of soil. It 
is a very beautiful provision in nature, that 
matters the most noisome and oflFensive, and 
which we should most wish to remove out of 
the reach of our senses, are the most effica- 
cious in bestowing fertility upon the earth. 
Putrid animals and vegetables, every thing 
oily and greasy, the sweepings of streets, 
soot, a^hes, the scourings of drains and 
ditches, — all, in short, that we call filth, 
refuse, and oflFal, impurities which would 
infect the air if not removed, when thrown 
on the land, are returned to us in the finest 
verdure, and the richest vegetable products. 
You must learn that not a particle of 
matter can ever by any possibility perish, or 
be annihilated ; but that its atoms are in a 
constant state of motion and change ; shift- 
ing through innumerable forms, maJdng part 
now of organised beings, animal or vegetable, 
now of the general mass of rude matter ly- 
ing in perpetual readiness to enter into these 
new compounds. Every situation aflFords to 
the observant husbandman some fresh ma- 
terials for his purpose. In places remote 
from the resources offered by towc^^^ ^^^SiiScL 
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their markets and stables, he sometimes, if 
near the coast, spreads upon his land heaps 
of fishes thrown up by the tide. Sea-weed, 
and even the mud of the shore, impregnated 
with salt water, prove valuable to him as 
manures. Salt itself, though formerly made, 
as I have observed, the very emblem of bar- 
renness, is found, in a due proportion, to 
operate powerfully in forcing the growth of 
vegetables; and not only sea-salt but every 
thing of a saline nature, has this property. 
Thus, the ashes of burnt vegetables, which 
yield the alkaline salt called soda, are em- 
ployed as a manure; and it is a common 
practice to pare off the turf of barren soils, 
and, piling it in snudl heaps, to set them on 
fire, after which the ashes are spread over 
the land. In countries where many sheep 
are kept, arable land is much improved by 
folding these animals by night successively 
over it, when it becomes enriched by the 
oily droppings from their fleeces, and what 
else they leave behind. 

It is to manure that gardeners are particu- 
larly indebted for the abundance and luxu- 
riance of their products. The rich garden* 
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mould, indeed, is almost entirely composed 
of rotted vegetables, the relics of long culti- 
vation. By the constant application of com- 
posts, the gardens in the neighbourhood of 
London are enabled to yield that prodigious 
supply of vegetables which such a city re- 
quires: for no sooner is one crop gathered, 
than the ground is prepared for the reception 
of another; and thus every season of the 
year, scarcely excepting the dead time of 
winter, has its peculiar harvests. Similar 
management gives to the grass-fields round 
London that verdure, so grateful to the eye, 
which neither the burning suns of July, nor 
the pinching frosts of January, can destroy. 
It is thus by the art, and we may now add, 
the science, of the cultivators of the field 
and the garden, which has nowhere been 
carried to a higher pitch than in this island, 
that we support in plenty our vast population 
where half the numbers of ignorant and lazy 
barbarians would die of hunger. 

It has been said, that he is truest patriot 
who makes two blades of grass grow where, 
only one grew before ; if so, we may reckon 
our patriots by thousands. With this e^xi^^wi.- 
raging remark, I now take my \eaNe. j 
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LETTER VI. 

AGRICULTUBE CONTIN1JED. 

My deab Boy, — Before I say more on the 
operations of husbandry, it may be proper 
to remark, that in the hot countries water 
is considered as the most valuable of all 
manures, and a great share of the skill of 
the husbandman is employed in procuring 
a due supply of it. Plants, it is found, will 
grow luxuriantly in water alone, if aided 
by a suitable degree of warmth; and in 
almost every climate, rank vegetation ac- 
companies the course of brooks and rivers, 
and the moisture of marshes. You have 
probably read of the fertility bestowed upon 
Egypt by the annual inundation of its great 
river, the Nile, which stands to it instead of 
all other dressings for the land, and even of 
the rain from heaven. That country, in 
reality^ is only a long narrow slip of culti- 
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vated land on the banks of the Nile, bounded 
on each side by rocks and sandy deserts. The 
Granges, and various other rivers which take 
their rise from high mountains, are subject 
to similar periodical floods at the melting of 
the snow, of which the inhabitants make 
their advantage, by drawing off the water 
through trenches and canals to the distant 
grounds. Many are the contrivances in Per- 
sia, China, and other thirsty countries of the 
East, for throwing up water from the chan- 
jiels of rivers and ponds, to the higher lands. 
Without these, the heat of the sun would 
soon wither every green thing, and the coun- 
try would be rendered a barren waste. To 
this state those fine valleys have in fact been 
reduced, which in ancient times nourished 
the great and magnificent cities of Nineveh 
and Babylon. Through the effects of foreign 
conquest and ignorant and oppressive govern- 
ment, the country has become quite im- 
poverished : in consequence, aqueducts have 
gone to ruin, canals have been suffered 
to run dry, wells have become choked up, 
the people have dwindled away for want of 
the means of subsistence, and a country 
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which was once cultivated like a garden, is 
now little better than a wilderness. In our 
part of the world, the frequency of rains 
throughout the year causes these cares to be 
for the most part unnecessary ; yet the prac- 
tice of occasionally flooding grass fields has 
been adopted with great success in several 
places, and as rich a vegetation has been ob- 
tained as could have been produced by any 
compost. 

A preparatory operation to the culture of 
land, which is now seldom necessary in this 
country, is the clearing it pf wood. This is 
the first business in forming settlements in 
the western wilds of North America ; and so 
stubborn a piece of work it is, that to a resi- 
dent in that part of the world, the idea of a 
cleared country is almost the same with that 
of a cultivated one. It is generally reckoned 
too great a labour at first to dig up the large 
trees by the roots ; but after the underwood 
is cleared away, they are stript of their 
branches, and then girdled^ as they call it, 
which consists in cutting a circle of bark 
round the trunk, whereby it is made gra- 
dually to decay. This, however, is but a 
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slovenly method, and only excusable for want 
of hands. 

We will now suppose the ground fully pre- 
pared for receiving whatever the husband- 
man chooses to entrust to its bosom. A 
variety of objects present themselves to his 
choice, of which I shall only notice the prin- 
cipal. The vegetable selected for cultivation 
may be classed imder the heads of " 1st, food 
for man ; 2dly, food for animals ; 3dly, ma- 
terials for clothing and other economical pur- 
poses." I have already spoken generally of 
the articles of man's vegetable food, and shall 
now say something of their culture. 

Of the four kinds of grain raised in this 
country, two, namely wheat and rye, are 
called wi/nter-com, because they are usually 
sown in the autumn, and stand through the 
winter. The other two, barley and oats, are 
called aprmg-comy not being sown till that 
season. . The cause of this diflference is, that 
the two first strike deeper roots, and require 
a longer time to come to maturity than the 
last. Of these grains wheat is by much the 
most valuable, and is peculiarly the food of 
man, for whose use it is reserved. It yields 
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the purest meal, the greatest quantiiy of 
starch, and makes the whitest and most 
palatable bread. It requires, however, a 
better soil and climate than the others ; and 
there are some parts of this island, particularly 
the mountainous and the more northern, 
where it cannot be grown to advantage The 
soil best suited to it is a strong loam, or one 
which, by a large proportion of clay, is ren- 
dered of a fat and tenacious quality. As it 
greatly exhausts the fertility of the earth, it 
is reckoned bad husbandry to sow it two years 
together on the same spot, except in some 
remarkably rich soils, or with abundance of 
manure. Several kinds of wheat are culti- 
vated, diflfering in colour, size, and fineness 
of the grain, and suited to different soils. 
The red wheat, which is the most common, 
gives to our fields that peculiar richness of 
hue which prevails about harvest. Wheat is 
the farmer's pride : the wheat-sheaf is the 
emblem of plenty ; and the wheaten garland 
was the ancient decoration of Ceres, the 
goddess of plenty. 

Eye, though considerably resembling wheat, 
is a much inferior grain. Little of it, com- 
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paratiyely, is grown in this island; but in 
some countries it is the principal bread-corn 
3f the poor, though the bread made from it 
is black and clammy. It suits northern 
slimates, as it has the advantage of ripening 
sarlj. It is the tallest kind of com; and 
bherefore affords a great deal of straw. 

Barley is next to wheat in value ; and in 
>Id times a mixture of equal parts of the 
bwo, called meslin, formed the common 
[lousehold bread of the country. In later 
times, a barley bread, called jannock, was 
^ften used in the frugal north of England. 
But the chief use of this graiu, if not now 
the only one in our country, is for the making 
>f malt liquors. I have already told you 
ihat malt is barley brought to a beginning 
state of germination. The immense quantity 
>f these liquors consumed among us imder 
:-he names of beer, ale, and porter ; and un- 
lappily, the vast distilleries of gin or malt- 
jpirits, render barley a very important article 
)f cultivation, as well as of import. Much of 
t is also used in the fattening of oxen, hogs, 
ind poultry. Barley will grow upon lighter 
ind poorer soils than wheat, and is more 

a 
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commonly produced upon high grounds. Its 
qualiiy, however, is much improved by 
warmth and manure. It is a grain of some 
of the warmest climates, and is the principal 
food of horses in Arabia, Persia, and the 
other countries of the East. Its silvery hue 
when ripe, and the glossy softness of its 
beards, give great beauty to a field of barley 
waving in the wind. A coarser kind of it, 
called bear or bigg, is grown in Scotland, 
and much used or abused rather, in making 
the spirituous liquor called whiskey. 

Oats axe a still inferior grain, and may he 
considered as the com of cold and wet 
countries. Before the improvements in 
agriculture, which have made such a won- 
derful progress within the present century, 
the northern part of England, Wales and all 
Scotland used to be fed almost entirely with 
oatmeal: and still in the last country, oat- 
meal porridge is a great part of the diet 
of the lower classes. The chief use of oats 
in England, however, is for the food of 
horses ; and so much has the number of those 
animals, whether kept for use or luxury, in- 
creased of late years, that it is necessary to 
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import great quantities of this grain from 
abroad, in addition to the home growth. 
Oats will grow upon wet and moorish soils, 
where other com would fail. Great quan- 
tities are now raised in Ireland. The finest 
in this island are produced in the fenny 
country of Cambridgeshire and Lincolnshire. 
Com is the great object of culture to the 
farmer on arable land, or that subjected to 
the plough : and his skill is principally shown 
in suiting the kinds of grain to his various 
soils, and in establishing a proper rotation or 
round of crops, so that none of his land may 
become exhausted by the continued bearing 
of the same kind. The old practice of letting 
land lie fallow in order to recover itself, is 
now entirely disused by farmers in enclosed 
fields ; instead of which roots and green crops, 
such as turnips, clover, tares, vetches, and 
others, are interposed between the crops of 
grain. By their means the ground never 
lies a whole year idle; but is always em- 
ployed for the support either of man or beast. 
I shall say more of these articles when I 
have done with those products which make 

part of the food of man« 
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The Ugwmmous or podded vegetables are 
less used for that purpose in this country 
than in many others. Beans, peas^ and kid- 
ney-beans, when grown for the table, are 
generally cultivated in gardens ; and are used 
while green. We cultivate, indeed, large 
quantities of field-beans, but they are com- 
monly eaten by horses and hogs. They grow 
best in strong soils, such as are suitable for 
wheat. They are sown in the spring, and do 
not ripen till the very end of harvest. The 
grateful odour of a bean-field is well known 
to all who take country walks at the season 
of their blossoming. They scent the air for 
mUes together in those districts where they 
are principally grown. On the other hand, 
the blackness of the pods and stalks when 
they are ripe is very unpleasant to the eye. 
But the farmer, who finds them a very pro- 
fitable crop, does not concern himself with 
such trifles. 

Field-peas are also sown in the spring. 
They are earlier ripe than beans, and thrive 
on lighter soils. The sort called white peas 
form an article of human food, especially of 
smlora, who eat them boiled with their salt 
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pork. The gray peas are principally the food 
of hogs. 

Potatoes are now cultivated in the large 
way in most parts of this island^ and take 
their turn with other crops. They are 
reckoned to be of the best quality on light 
sandy soils: they will, however, thrive in 
almost any soil deep enough for their roots, 
and sufficiently manured. There is no way 
in which ground can be employed in these 
climates so profitably to the production of 
human food, as in the culture of potatoes. The 
quantiiy of a good crop is prodigious; by 
many times exceeding the weight of any crop 
of grain on the same space. By perfecting their 
growth under ground they are little exposed to 
injury from the weather; — a peculiar advan- 
tage in a wet climate. The calamitous expe- 
rience, however, of poor Ireland several years 
ago, when an entirely new disease attacking 
this root produced a direful famine, and conse- 
quent pestilence, has proved the imprudence 
of trusting to this, or indeed any single article 
of culture, for the entire support of a people. 
Potatoes are used for the food of other animals 

o 3 
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as well as man; they do not however answer 
well without previous boiling. 

But I have now, I believe, given you as 
much provision as you can digest at once : so 
fiEU'ewell ! 
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AGBICULTUBE GONTINITED. 

Let us now examine^ my dear boy^ what 
man has done more particularly for the sus- 
tenance of those animals which he has made, 
as it were, part of his household. It cannot 
be pretended that he has the merit of disin- 
terested kindness in this matter ; yet things 
are so ordered, that, by consulting his own 
good, he in reality promotes that of the 
creatures which he has taken under his do- 
minion. They are in general better fed, 
better defended from the inclemencies of the 
weather and from their natural enemies, in 
his keeping, than in a state of nature ; greater 
numbers of them, too, are produced; and when 
the quantity of labour which he bestows upon 
them is considered, he may be reckoned 
&irly to have purchased the advantages which 
he derives from them. 
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Of the leguminous plants cultivated solely 
for the use of cattle, are clover or trefoil of 
various kinds, vetches or tares, sainfoin, 
lucerne, and some others. Clover is fre- 
quently sown along with com^ so that, when 
the com is cut, a field covered with this 
plant remains. It is a rich nutriment for all 
domestic animals; and they are so fond of 
it, that, when suflfered to eat it green in the 
field at their pleasure, they are liable to 
burst from the quantity they devour, which 
ferments and swells in their stomachs. So 
you see that it is not men alone who are 
subject to indulge their appetites to a hurtful 
excess ; and that livi/ng m clover is a dan- 
gerous condition to all creatures. Clover hay 
is a strong food for working cattle. Two 
crops of it are generally mown in the year, 
and it is a valuable article in the farmer's 
list. The delightful fragrance of the white, 
or Dutch, clover you are perhaps acquainted 
with. Vetches are often mown early in the 
year for green . fodder, and the land is then 
laid down for some other crop. Lucerne will 
give several successive green crops in the 
season. Sainfoin is reckoned particularly 
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suitable to thin chalky soils, and it is dried 
for hay. 

.The turnip forms a very important article 
in the improved system of husbandry. This 
plant, you know, produces a root of remark- 
able size and roimdness, consisting of a very 
white firm substance, of a sweetish taste. 
When cultivated in gardens it is one of our 
table vegetables, and I dare say you are ac- 
quainted with its merit as a companion to 
boiled beef and mutton. The field turnips 
are mostly of the same kind, but some of 
them, of a Swedish variety, are more hardy 
than the other and are grown solely as food 
for cattle. They thrive best in a light soil ; 
and instead of impoverishing the ground, 
they excellently prepare it for crops of grain. 
By their means some of the poorest sandy 
soils have been brought into culture, and 
made to yield valuable crops of barley and 
oats. They are frequently sown as soon as 
ever the com is carried oflf the land, with the 
intention of using them as the winter and 
spring food of cattle when all other forage is 
scarce; and thus the farmer is enabled to 
maintain a much larger flock of animals than 
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be could alfaerwiae do. Tiiiiiq>-fidds gnmtij 
enliren a ooontij to tiie eye hy tbekr yirid 
green^ at a time wben the la&d in general 
wears the sad hue of the dedining year ; but 
they aie not equally agreeable to the other 
senseSy since they have a lanknesB of flarour 
whidli infects the air, and which may be per- 
ceiired in the milk and flesh of the M^imAlg 
fed upon them. In this case, as in many 
others, the necessities of a large conmiunity 
cause quality to be sacrificed to quantity. 
These roots are either eat^i upon the spot 
where they grow^ or pulled up and given in 
the fold or yard. Sheep and oxen both feed 
readily upon them, and acquire great dex- 
terity in scooping out the heart and leaving 
the rind. 

Other vegetables which have got from the 
garden to the field as the food of animals, are 
cabbages, coleworts, carrots, beets and par- 
snips. All these in certain soils answer well> 
and make a useful variety of cultivaticm. 

But the principal article on which domestic 
animals are nourished is grass : that which 
constitutes the verdant carpet spread spon- 
taneously by nature's hand over the surface 
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of the earth. Of grasses there are almost 
numberless species, which grow intermixed, 
and are adapted to all soils, from the marsh 
to the mountain. Farmers in general do not 
trouble themselves to select particular kinds 
of grass for their meadows and pastures, but 
trust to nature to cover them with the sorts 
proper to the soil and situation. Yet when 
land is changed from arable to pasture, and 
the seeds of grass are designedly sown upon 
it, care should be taken to choose the best 
sorts, as free as possible from weeds. A 
species called ray-grass is a favourite in some 
places, on account of the height to which it 
grows early in the year ; but it is hard and 
coarse. It is not uncommon to mix a pro- 
portion of white clover seeds with those of 
grass, by which the ground becomes well co- 
vered at the surface. 

Grrass is either eaten on the place, which is 
called pasturage, or it is left untouched to 
the time of its full growth, and then mown, 
dried in the field, and made into hay. 
Though grass in drying loses great part of its 
juices, yet it retains its nourishing properties 
and is improved in its fragrance. TVvfc ^s«i!^ 
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of new hay, you know, is one of the most 
grateful odours ; and when well preserved, it 
retains its sweetness a long time. The pro- 
cess of hay-making consists in the thorough 
drying of the grass when cut, and it should 
be performed with as much expedition as 
possible.^ For this purpose it is spread abroad 
to the action of the sun and wind, frequently 
turned over, and formed into little heaps or 
cocks to protect it from showers and the night 
dew. As the season in which hay is made, 
the middle of summer, is subject to violent 
rains, it is an anxious time for the farmer, 
who often sees his crop completely wetted 
when just fit to carry, and has all the business 
of spreading, turning, and" making into cocks 
to go over again, to the great addition of 
expense, and injury of the product. Negli- 
gence and delay are surer of their punishment 
in this than in most country work ; and " to 
make hay while the sun phines" has long 
been a proverbial precept. If, however, the 
hay is carried in too much haste, before it is 
sufficiently dry, it is apt to heat so much in 
the ricks as to take fire ; and there are few 
jears m which such accidents do not happen. 
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In some parts of England, especially in the 
well-manured fields of Middlesex, two crops 
of hay are got in the year ; but, more com- 
monly, farmers are content with a single crop, 
and the field is employed for the remainder 
of the year as pasture. 

As for the fields which are constantly pas- 
tured, the only attention paid to them is to 
remove the cattle from one to another as the 
grass is eaten down, and give it time to shoot 
up again. Low rich grounds by the side of 
streams, especially where subject to occasional 
floods, can scarcely be more profitably em- 
ployed than by being left in grass. The 
expense of culture is small, and the product, 
whether hay or green fodder, is valuable. 
All the dairy farming for the production of 
cheese and butter depends chiefly upon grass; 
for none of the artificial foods for cattle yield 
milk so sweet and pure as the natural grasses. 
The short turf of mountains and high downs 
is the favourite pasture of sheep, who thrive 
upon it better than upon richer herbage. 
Large tracts in this island are left in a state 
of nature to serve as sheep-walks^ which is 
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probably the best use to which they can be 
applied. 

What nature has done by means of grass 
for the sustenance of animals, is seen to per- 
fection in the vast meadows, or savannahs, as 
they are called, which border the great rivers 
in the southern parts of America. These are 
covered with prodigious herds of wild oxen, 
the parents of which escaped from the Spanish 
colonists who first settled in the coimtry, and 
multiplied in these luxuriant pastures, where 
the warmth and moisture of the climate afford 
a perpetual growth of herbage, both summer 
and winter. Along with them are numbers 
of buffaloes, and of deer of various species, 
the original inhabitants of the country. Here 
the grass grows to such a length as almost to 
conceal the tall animals which feed in it, and 
it is frequently fired by the hunters to force 
them from their retreats. A remarkable in- 
stance of the quick increase of the grazing 
animals in unstinted pasturage occurred a 
few years after the first settlement of New 
South Wales. A party sent to explore the 
interior of the country, discovered in a green 
sequestered valley a herd of near a hundred 
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COWS and calves feeding, protected by a large 
and very ferocious bull. As no animals of 
this species are natives of that part of the 
world, they must have been the progeny of a 
pair of homed cattle belonging to the settlers, 
which had rambled away about seven years 
before. There are now multitudes of these 
cattle, wholly wild, which roam at large in 
many parts of the colony, and occupy the 
most inaccessible places, being totally distinct 
in their habits from the half-wild herds to 
which they or their parents originally be- 
longed. 

I think I may now close my account of 
such articles of food for man and animals as 
in our island are objects of agriculture. I 
might, indeed, take further notice of some 
products used in drink ; as apples and pears, 
which afford cyder and perry, the common 
beverage in some counties ; and hops, an in- 
gredient in malt liquor, largely cultivated in 
various parts of the kingdom: but it does 
not come within my plan to enter into these 
particulars. For the same reason, I shall 
forbear to enumerate the products of the 
garden, and the several methods of c^tsssL^ 
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practised in it^ both of which are so extremely 
various, that large books have been written 
of them alone. It is enongh in general to 
observe, that the additions made to our diet 
by the art of gardening have tended to render 
it both more pleasant and more salubrious. 
The garden vegetables, whether eaten raw, 
as salads, or boiled as greens and roots, are 
the best correctors of strong and salt animal 
food, and effectually prevent that dreadful 
disease, the scurvy, Which proves so destruc- 
tive to seamen, and to those on shore who 
live on the same kind of provision. In read- 
ing accounts of long voyages you will be 
struck with the eager longings for fresh vege- 
tables of any kind shown by the poor sailorsL 
For their use, gardens are cultivated at all 
places where they touch in their course ; and 
navigators have been attentive to sow garden- 
seeds plentifully on all the uninhabited shores 
and islands they Have visited, that those 
whom chance should afterwards bring to the 
same spots might find necessary refreshments. 
A garden is an appendage of civilised life: 
it decorates the palace and cheers the cottage. 
A very small piece of ground cultivated as a 
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garden will aflford essential support to a poor 
family; and it is to be wished that no la- 
bourer's house in the country were unpro- 
vided with this benefit. By the help of 
cabbages, onions, kidney-beans, lettuces, and 
others, many a scanty meal might be im- 
proved; common fruits might be raised for 
home use or for sale, and the employment of 
a few leisure hours or holidays would be suf- 
ficient to add materially to the comfort of 
the year. 

But it Ls time to conclude my letter. 
Adieu! 
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LETTER vrn. 

ON ANIMAL FOOD^ AND THE MEANS 07 
PROCUKING IT. 

My dear Boy, — Having thus long kept you, 
like an ancient Pythagorean or modem 
Brahmin, solely upon vegetsuble food, I now 
proceed to mend your diet by adding to it 
that large supply of human sustenance which 
is derived from the animal creation. As I 
am convinced that man has as good a right 
to kill beasts for his food, as they have to 
kill one another, I shall not attempt to spoil 
your appetite by interesting your compassion 
in favour of the victims, or dwelling upon 
the cruelty of a butcher's shop. You may 
find some very pretty lines to the purpose 
in the poet Thomson, who, however, could 
eat his beef-steak with as good a relish as 
any man. Treat animals kindly while they 
Jjve^ and never take a\yay their lives wantonly 
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or by methods unnecessarily painful; but 
you need not scruple to make that use of 
their bodies which the Creator has plainly 
ordained. 

Although I have supposed that the earliest 
food of man was of the vegetable kind^ yet 
there are several situations in which we can 
conceive him placed, which would rather 
prompt him to seek his first sustenance from 
the animal tribes ; and even at this day, in 
various parts of the globe, he is only a hunter 
or a fisher. In the midst of vast forests 
abounding with game, but scantily provided 
with eatable vegetables, men have become a 
kind of beasts of prey ; and their appetites 
have been entirely carnivorous. On the in- 
hospitable shores of the frigid regions, where 
the rigours of the climate deny any other 
product of the earth than a little coarse 
grass, and a few stunted herbs, the human 
native through necessity looks to the fertility 
of the sea to compensate the barrenness of 
the land, or climbs the naked rocks, often at 
great hazard to his life, to collect the eggs 
and young deposited there by those fowls 
which are fishers like himself. 
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There is scarcely any qnadroped, bird or 
fish, upcHi whi<^ man cannot occasionally 
feed; bat he usually prefers those whose 
flesh is tender, and free from any peculiar 
rankness of flayour. The part in which the 
principal nourishment consists is the mus- 
cular flesh ; the fat is chiefly useful by keep- 
ing up the animal heat^ Other parts, how- 
ever, besides the musdes, even the bones 
themselves, may be made to yield abundance 
of a nourishing jelly by long boiling in a 
tightly closed vessel. 

It would be an endless task to describe 
all the modes which the ingenuity of man 
has inv^oited for catching wild animals, nor 
could I, by words alone^ make many of them 
intelligible ; we will, however^ take a general 
view of the principaL Being less swifb than 
the greater part of the objects of his pursuit^ 
he has been obliged to have recourse either 
to missile weapons, by which he might arrest 
them in their flight, or to traps and snares 
to detain them. No savages have been dis- 
covered so void of art, as not to have 
adopted contrivances of both these kinds. 
The missile weapons have generally been 
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the bow and arrow, the dart and the sling. 
With all these I suppose you are acquainted, 
and probably you have yourself been a 
manufacturer of bows and arrows. Armed 
with these, the hunter places himself in 
ambush, and strikes at the passing game : 
or he steals upon them unawares as they 
feed, crawling on the ground, or concealing 
his approach behind the stuffed skin of some 
harmless animal, which figure is usually 
called a stalking-horse. The range of these 
weapons however, is trifling, cornered with 
that of fire-arms, which have taken place of 
them wherever they could be procured. 
Thus, guns are the most favourite articles of 
barter between savage tribes and the white 
traders who visit them. By their means the 
bird is brought down from the summit of 
the loftiest tree, or is even stopped in his 
rapid flight; nor does the fleet antelope or 
bounding chamois escape the ball of the 
sportsman from his distant station. The 
deadly force and sure aim of these arms have 
even emboldened the himter to attack in 
the open plain the huge elephant and the 
formidable rhinoceros. 
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But greater numbera of wild animalny and 
of shyer natures, are cangfat by the con* 
triYances of snarea In omfitnicting these, 
extraordinaiy ingennitj has been displayed 
by some of the most nntntored nations, thns 
diowing what the hmnan fsumlties are capable 
of when earnestly applied to any one object. 
By their meansi, the terrible lion is made a 
captive to man, as well as the crafty fox or 
timid hare. Birds are frequently taken in 
nets, in which they are entangled by various 
artifices: some of their own species are often 
trained to assist in the fruud, and they seem 
to take a malicious pleasure in decoying 
their companions to the snares into which 
themselves have &llen. Fishes, inhabiting 
an element in which they cannot be fol- 
lowed, are caught either by the allurement of 
baited hooks, or by nets spread to intercept 
their course. Some of the larger species are 
struck while swimming, with a dart or 
harpoon skilfidly launched from a boat. The 
spearing of salmon by torchlight in a Scotch 
river, has been strikingly described in the 
novel of Gruy Mannering^ as I dare say you 
remember. 
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The old voyager, Bampier, has given a 
very curious account of a tribe of men whose 
art in taidng their animal prey is truly ex- 
traordinary. They are called the Moskito 
Indians, and are natives of part of that neck 
of land which separates North from South 
America. These people are brought up ifrom 
their in&ncy to throw the lance or harpoon 
with great exactness, in order to fit them 
for their principal employment, which is that 
of striking fish, sea-tortoises, and manatL 
For their dexterity they are much valued by 
the crews of ships ifrequenting those parts, 
who give them great encouragement to come 
on board; and it is said that a couple of 
th^ln in a ship will provide subsistence for a 
hundred men. They bring with them their 
little canoes, in which they regularly dispose 
all their tackle, and they will not suffer any 
other person to get into them. Indeed, any 
European sailor would be in danger of im- 
mediately oversetting them. With these 
they put out just at their pleasure, for they 
will bear no control ; and they seldom fail of 
success. "I have known (says Dampier) two 
Moskito men every day for a week \srcDkJ^ 



84 THE AKTS OF LIFE. 

aboard two manatees, the least of which has 
not weighed less than 600 lbs." They are 
also equally dexterous in killing game in the 
woods, so that they are well able to subsist 
themselves in any situation. The same 
writer gives an entertaining relation of a 
Moskito Indian, who being left accidentally 
on the island of Juan Fernandez, lived there 
alone for three years, till he was brought 
away by the ship to which Dampier belonged. 
He was left with a gun and a knife, a small 
horn of powder and a few shot ; which being 
spent, he contrived a way, by notching his 
knife, to saw the barrel of his gun into small 
pieces ; with which he made harpoons, lances, 
hooks, and a long knife. These he forced, 
by heating in a fire, and then hammering 
out and bending by means of stones; after 
which, he gave them a proper temper, and 
ground them to an edge by long labour. By 
the help of these instruments he procured 
such provisions as the island afforded, either 
goats or fish ; and was in perfect health and 
vigour at the time they foimd him. It was 
on this adventure perhaps that the story of 
Robinson Crusoe was founded. 
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These aria of Ufey however, when they 
form the employment of a whole people, 
denote a state of society little advanced in 
civilisation. The himter-tribes, spread over 
a vast tract of country, and living much in 
solitude, have small opportunity of improve- 
ment jfrom mutual intercourse. They re- 
semble the animals which live upon the same 
prey with themselves ; and when not engaged 
in the chase, they either make war upon each 
other, or spend their time in absolute indo- 
lence. Their supply of food, likewise, is 
always precarious; sometimes abundant be- 
yond their wants, at other times so scanty as> 
to reduce them to the extremities of famine. 
At present, families of men solely dependent 
on the chace or on fishing, are found only on 
the American continent within the arctic 
circle, and in Australia. In Asia, none such 
are mentioned, even in the earliest records we 
possess. But the ancient Grermans were some 
of them found in the pure hunter state by 
the Eomans, of whose manners Tacitus has 
left us a full and very interesting description. 
The women however of most of these tribes 
either collect berries, dig up roots^ or raia^ %► 
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few vegetables &om which some relief to 
fiEuniue may be obtained. 

A great advance from this condition of 
mankind is the skepherdr- or pastoral-state* 
Certain .animals seem formed by nature to 
be domesticated by man and live under his 
protection, which they repay by a regulax 
supply of his necessities. From the earliest 
times we read of tribes which have wandered 
over extensive regions, driving their flocks 
and herds from pasture to pasture, fed by 
their milk and flesh, and clothed with their 
hides and fleeces. This was the life led by 
the ancient patriarch in the plains of Meso- 
potamia, by the Scythians, Arabs, and Nu- 
midians; and at this day it is exactly fol- 
lowed by the Bedoweens of Asia and Africa, 
and the numerous hordes of Tartars. The 
animals selected for domestication have been 
the sheep, the goat, the ox or beeve kind, the 
camel, and the reindeer. The Tartars join 
the horse to their other pastoral wealth, and 
not only as a beast of burden, but as afford- 
ing a choice aliment from its milk and blood. 
Such a kind of life will not admit of fixed 
dwellings. The shepherd people have there- 
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fore always inhabited tents, or huts placed 
upon wheels, with which they have con- 
structed moveable towns or villages, where- 
ever the change of pasturage led them. By 
living together they have acquired more 
civilisation than the hunters, though less than 
the cultivators of the land, who are builders 
of houses and found temples to their gods. 

These pastoral nations are now, however, 
comparatively few and inconsiderable, and 
absolutely extinct on the continent of Europe ; 
and the rearing of domestic animals is a part 
of the regular business of farmers in every 
country, their flesh and other products being 
in general use. In our island the quadrupeds 
bred for food are chiefly the ox, the sheep, and 
the hog. Croats are kept in flocks only in some 
few of the mountainous parts of Wales and 
Scotland. Deer are confined to gentlemen's 
parks, and considered only as objects of luxury. 
Babbits in a warren can hardly be said to be 
under the dominion of man, though first 
placed there and occasionally fed by him, 
but great numbers are now reared in confine- 
ment, and regularly fattened for the market. 

One of the articles of food yielded \s^ ^^ 
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domestic animals deserves particular notice, 
as it has long been an object of rustic art. This 
is milky a liquor prepared by nature in the 
females of all the warm-blooded quadrupeds 
for the sustenance of their young; but which 
man, who applies to his own use every thing 
that he finds suitable to his occasions, has 
converted into an aliment for himself. It is 
of a middle quality between animal and v^e- 
table; and indeed partakes so much of the 
latter, that the gentle tribes which reject all 
animal food seldom scruple the use of milk. It 
is the milk of the herbivorous animals alone 
which enters into human diet ; and the cow, 
as the largest and most productive of the kind, 
is the species commonly preferred for the 
dairy. In many coimtries, indeed, and in the 
northern parts of this island, sheep and goats 
also are milked ; and the milk of the ass is 
used as a medicinal article of nourishment; 
but cow's inilk is the staple upon which this 
kind of food depends. This liquid is so 
quickly and copiously separated from the 
fluids of the animal, that it retains many of 
the properties of the vegetables on which it 
feeds. What a delicious draught is milk 
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fresh from a cow just returned from a pasture 
aboimding in fine grass and wild flowers I To 
an imvitiated palate none of the artificial 
products of fermentation are comparable 
to it. 

Milk is good either as nature yields it, or 
boUed and mixed with bread and other fari- 
naceous substances^ After standing awhile, 
it throws up a thick scum called crea/mfht 
which, by brisk agitation, is mostly converted 
into the soKd oil so much used in our diet 
under the name of baiter. The instrument • 
by which this is made is a chum, and a 
proper degree of heat assists the process. 
Fresh butter is one of the most grateful of 
oily or unctuous substances ; and, when not 
used in too great quantity, is a wholesome 
article of food. The residue, called butter- 
milk, which contains the cheesy part of such 
milk as has been taken up with the cream, 
is a very nourishing and refreshing liquor. 
It has usually an acid taste, extremely grate- 
ful to those early accustomed to it. In our 
northern counties it is the ordinary drink of 
the agricultural population, who would be 
indignant to see, as is ccmstantly the c^&& Vs^ 
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the south of England, the hog-trongh filled 
with what might serve to give plumpness to 
the cottage child and fresh vigour to the 
half-fed labourer. Milk contains also a muci- 
laginous part, which separates after the co- 
agulation or curdling of the fluid. It forms a 
white solid matter called curd, which, pressed 
and salted, becomes cheese^ the other most 
important preparation from milk. It is a 
strong and hearty diet for working people, 
and a delicacy at the tables of the rich. 
* There is a wonderful variety in cheeses as to 
taste and other qualities, considering that all 
are prepared from one simple substance, and 
the manufacture of them is one of the prin- 
cipal arts of the rural housewife. In this 
country many pasturing districts are almost 
entirely devoted to its production, the de- 
mand for it being very considerable, both for 
home consumption and for exportation to 
our colonies. We also bring it in large quan- 
tities from Holland and the United States; 
and the rich Parmesan from Lombardy. The 
whey or watery part, which constitutes the 
chief bulk of the milk, holds a proportion of 
sugaiy matter dissolved in it, and soon turns 
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sour. When fresh, it is a pleasant cooling 
drink ; but most of it also falls to the share 
of the hogs. I omitted to mention that the 
curdling of the milk is promoted by adding 
a little of a liquor called rennet, which is 
made by steeping a piece of the inside skin 
of a calf s stomach in warm water. Dairy- 
women keep by them these skins salted and 
dried for use. 

The flesh of the domestic animals com- 
monly employed for food in this part of the 
world, is that of the ox and the sheep, called 
beef and mutton ; of the same animals while 
young, called veal and lamb ; and of the hog, 
called pork. Groats' flesh, from its rankness, 
is seldom eaten but from necessity, and in 
hot climates where the sheep does not 
greatly thrive, but that of the kid is nearly 
as good as lamb. The above go imder the 
name of butchers' meat, and are in constant 
use at the tables of those who can afford it. 
They are all wholesome when joined with a 
due proportion of vegetables. Where it is 
requisite to keep them long, as in sea voyages, 
salt is applied in large quantity; but the 
meat is thereby rendered leea «iL\3jOTkSssi& 
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and nourishing. Pork, and next to it beef, 
take salt the best, and may be preserved the 
longest. 

Besides these quadrupeds, some birds have 
been rendered domestic ; and agreeably vary 
man's animal food. Those selected for this 
purpose are the poultry kind, of which are 
the conmion cock, the turkey, peacock, and 
guinea-fowl : pigeons, both the wild and 
tame ; and some of the aquatics, as ducks 
and geese. These are reared at little cost by 
the farmer, in whose yard and fields they 
pick up what would otherwise be lost ; and 
their delicacy renders them a valuable object 
of profit. But the fattening of poultry for the 
London market is now made a separate branch 
of trade. 

Fishes may be said in some measure to be 
domesticated by the practice of storing ponds 
with them, whence they may be taken at 
pleasure. But in this way they are regarded 
only as articles of luxury, like the venison of 
the park, and the game of the cover. Fish, 
as an article of common food, is taken from 
the sea or rivers; and sometimes so abun- 
dantly as to form the principal subsistence of 
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the neighbouring people. It is, however, a 
less nourishing, and even less wholesome 
food than flesh, and among all the tribes of 
mankind, none have been foimd existing in 
a lower and more destitute state, than those 
whose whole reliance is on the uncertain pro- 
duce of the ocean. As forming a portion only 
of diet, it is a very valuable and agreeable auxi- 
liary, and fisheries have been in all ages objects 
of importance to the inhabitants of shores 
add islands. I have already adverted to the 
quantities of herrings and pilchards, which 
our native stores of salt enable us to secure ; 
but I now shall add a few additional parti- 
culars to your information on this subject. 
Fishing nets are among the inventions of 
time immemorial, and are employed even 
by very uncivilised nations. There are two 
principal kinds of them, the casting-neb 
and the drag-net, or seine. The first, is 
that which th§ fisherman stationed on a 
rock or hillock, on the sea beach or the river's 
brink, casts or throws, over his shoulder in 
such a manner as to make it fall in a circular 
form, and sinking to the bottom by means 
of stones or lumps of lead fia.Hten.ed ti^ ^^»^^^» 
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entaDgles the natives of the shallow waters. 
The drag-net is adapted for the deep-sea 
fishing. That employed in onr Cornish pil- 
chard fishery is often of the surprising di- 
mensions of three hundred fJEithoms in length 
and seventeen fathoms in breadth. As soon 
as those set to watch on the cliffs discern 
the approach of the mighty shoal, which 
they distinguish by the change it pro- 
duces in the colour of the sea itself, the net 
is carried out in a boat by two men, who 
drop it so as to surround a portion of the 
prodigious multitude. By means of leads 
below and corks above, it is kept in an up- 
right position, brushing against the bottom 
of the sea. The boat is then moored, and 
the fish are bailed out. One haul has been 
known to yield as many as three millions of 
fish; yet the multitude scarcely seems di- 
minished. Herrings are taken in a similar 
manner, off Yarmouth in Norfolk. These 
fish, after being opened and cleaned, are some 
of them pickled only in brine ; others, after 
lying awhile in salt, are run through the 
giUa with twigs, and hung up in long rows 
over the smoke of wood-fires, and thus dried 
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and made into what are called red-herrings* 
Another fish, the mackarel, is taken in a 
similar manner off our coasts, but not in 
equal quantities, for it is of too delicate a 
nature to bear curing or long carriage, and 
will therefore only serve for the immediate 
use of the neighbouring inhabitants. The 
salmon is another valuable capture made by 
the net, chiefly off the ports of Scotland and 
our northern counties. What are brought to 
our tables imder the name of aaU fiah, are 
cod and some kindred species, taken off the 
island of Newfoimdland and there cured; 
but these are not entangled in a net; but 
vast as is their multitude, each fish is sepa- 
rately caught by one of a nimiber of hooks 
suspended by long rows of lines. 

But I fear I have tired you with the 
length of my letter ; so adieu. 
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LETTER IX. 

ON THE PREPAKATION OF FOOD. 

My dear Boy, — Having now laid before you 
a very abundant supply of provision, it is 
time to consider how it is to be used. This 
is a care which does not concern other 
animals, who take their food in the state in 
which nature has presented it to them ; but 
man has scarcely ever been found so savage, 
as not to have employed some mode of pre- 
paring the articles of his food, so as to render 
them more wholesome and agreeable than 
in their raw state. In fact, he has sometimes 
been called by distinction, the cooking anvmal. 
Hence, we may fairly reckon cookery among 
the arts of life ; for though it has been abused 
to the purposes of voluptuousness, yet in its 
principles it is founded on just considerations 
of health and economy. If it be requisite 
to ennoble it, as some have done by the title 
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of science, it may be regarded as belonging 
to physic in its intention and chemistry in 
its practice. I do not propose, however, to 
enter further into its mysteries than to give 
you a notion of some of its simplest opera- 
tions. The kitchen is a kind of prohibited 
place to our sex, as most young gentlemen 
have had occasion to learn ; and I should be 
sorry to see you a proficient in the accom- 
pUshment, upon which some young men of 
fashion seem to pride themselves, of talkmg 
cookery in all the terms of the modem 
cuisme, WJien deprived of their natural 
helpmates, indeed, men are made practi* 
tioners of this art by necessity, and soldiers 
and sailors frequently become very skilful in 
it, while French men-cooks stand, as we all 
know, at the head of their profession. But 
with the ministers of luxury we have here no 
concern. 

Before proceeding further, however, some 
preliminary matters must be treated of. 

I have already described to you the primi- 
tive mode of adapting farinaceous seeds for 
human food, by simply rubbing off the husks 
and parching them, sometimes in a ^^^\^^ 
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metimes in a mature state* But to reduce 
lem to powder, make them into a*paste 
nth water, and then bake them has also 
oeen a practice of high antiquity. This 
mode has many advantages over the former 
It produces a more convenient article for the 
food of every day, whether eaten alone, or 
combined with flesh or milk ; and there are 
several kinds of com which cannot be treated 
in the simpler method. Among these are 
barley, oats, and rice itself, all of which are 
protected by a hard chaflfy, or homy, inner 
covering, adhering so closely to the seeds as 
not to be separated either by rubbing or 
beating with sticks. These it was the primi 
tive method to knock in a wooden mortar, by 
which the husks were torn oflf without break- 
ing the grains. Afterwards the same process 
was employed to reduce all kinds of grain to 
powder, for the purpose of making bread or 
cakes of it. Wooden mortars were long the 
only implements so used by the Bomans 
and to this day, rice, which is eaten wholf 
is shelled thus in many parts of Indi 
Hand-mills, however, date farther back th 
any historical record; This invention y 
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a first Step in the progress of mechanical 
contrivance for this imiStant purpose ; and 
it was long before a second was made. The 
Israelites seem never to have known any 
other kind, and even at present the Arabians 
and Syrians, though not entirely destitute of 
cattle-mills, worked by oxen or asses, or even 
waterrmills, in some of their largest towns^ 
seem in general to persevere in their old 
custom of grinding their com at home, thus 
making it a daily portion of domestic occu- 
pation. A laborious and an irksome one it 
is, and one which has therefore always been 
laid upon the weaker sex. In common 
families it falls to the lot of the wives and 
daughters, whilst in more wealthy house- 
holds it was imposed on female slaves, and 
where they were numerous, on the lowest 
even of these ; sometimes indeed, a male 
slave, who had ofiPended his master, was 
threatened with the mill as a dreadful punish- 
ment.'* Hand-mills were well known in Egypt, 
for the scriptural historian indicates the ex- 
tremes of high and low condition by the 
pathetic expression, "From Pharaoh that 
Bitteth on his throne, to ih& tcvdi^-^ij^x^'es^ 

& 2 



stt i!k demi'isBecac; At mJteamaaL depdi of 
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JOkd deBeahte; st in the dost, tike the mill- 
ttooea and grind meaL'^ Tliiis too, Samaoiiy 
when fettered. Minded, and a o^iliT^ was 
fet to grind in tliepnaoa Iioorl 

Homer, the eaiiiest GredL writer we posBesB^ 
makes mentiim of bread in all the banquets 
he so carefolly describes, and in the O^asey, 
that most entertaining of poems, whidi makes 
us so completely at home in andent life and 
mannerSy the King of Phoeacia is said to have 
fifty women-serrants, many of whom are em* 
ployed in turning the com-milL Ulysses 
himself is represented as the owner of twelve 
mills, worked by as many female slaves, 
grinding wheat and barley with great labour. 

In these islands a similar mill, called € 
quern, was in use for many ages. Shake 
speare speaks of " labouring in the quern 
and in the Western Islands of Scotland t) 
machine was scarcely out of use a hundr 
jrears ago. It was always worked by i 



PHEPARATIOM OF fOOD. 101 

women. With us, however, happily, every 
lord of a manor was obliged by law to build 
a mill — worked no doubt either by wind or 
water — and all his tenants were obliged to 
take their com to be ground at it. We 
ought to praise and greatly to rejoice in. that 
progress of humanising civilisation which 
first removed this heavy yoke from the necks 
of women to lay it on those of the ox, the 
diss, and the horse ; and afterwards transferred 
it to those free helpmates of man, the water- 
fall and the winds ; and last of all, to the 
expansive force of steam. 

The first notice we have of water-mills, 
refers to their introduction at Eome about 
the time of Pompey's victory over Mithri- 
dates King of Pontus, by whom it is obscurely 
hinted that one had been set up. Antipater, 
a Grreek poet of that day, celebrated this ex- 
cellent invention in a beautiful little i)oem„ 
of which the following is a translation : — 

** Cease your work, yo maidens who laboured in the mill, 
sleep now, and let the birds sing to the raddy morning, 
for Ceres has commanded the water nymphs to perform 
your task. Obedient to her call, ^ey throw themselves 
on the wheel, force round the axle, and thus turn the heavy 
millstone.'* 

& 3 
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It is not known when or where wind -mills 
were invented, but the Chronicle of Bohemia 
mentions them as common in that country 
before the year 728 ; and they were certainly 
employed in France at an early period. This 
invention is applicable to dry and especially 
to flat countries, where there are no streams 
with fall sufficient to turn a wheel. 

The operation of grinding com in mills is 
performed by means of two round flat stones, 
of a hard quality, the upper of which turns 
upon the under, which is fixed. They are 
set at such a distance as just to admit between 
them the grains of com, which are poured 
through a hole from above. These are partly 
crushed, partly cut by the edges of scores 
made in the mill-stones, and at length 
brought to a meal, more or less fine according 
to the space left between the stones. The 
whirling motion at the same time throws the 
meal to the outer part of the stones, where it 
is received in a circular box, and carried 
downwards through a trough. It then passes 
through sieves of different- fineness, which 
separate the bran and the other skinny parts 
from the pure flour. The degree in which 
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this separation is effected makes the difference 
in flour as to whiteness and fineness. In 
wind-mills the motion is imparted by the 
force of the wind acting upon sails, in water- 
mills by a current of water pushing against 
boards which are fastened to a wheel. Many 
of these, especially the water-mills, are very 
curious machines, of great power and com- 
plicated contrivance, in which' the operations 
of drawing up the sacks of com, emptying 
them, grinding, sifting, and the rest, are per- 
formed with wonderful ease and regularity, 
without any help of men's hands. Steam- 
mills are a farther advance even on these, and 
still higher examples of mechanical science, 
applied to purposes of practical utility. 

We shall next proceed to the art of cookery 
itself; but I must first give you some respite, 
so Farewell. 



IM 



Mt obab Bor,=— AH eookeiy dependi iqpan 
tibe KppBa&m of beat citlier dir, or Aroogh 
tiie mediiim of water or steam. liisannni- 
renal eflfect of heat to expand the safaetance 
to which it is apfdied, and thereby render it 
more easy to be diflH>lTed or Inroken down. 
Bnch^ indeed^ is the power oi heat^ that 
ncstxcelj anj substance can sustain a high 
degree of it, without that separatioa of its 
parts which destroys its form, and which 
chemists term decomposition. It is evident, 
therefore, that heat must prepare food for 
b<dng digested in the stomach. It likewise 
heightens the taste of various things^ corrects 
their rawness, and makes them more agree- 
able to the palate. ' In some instances it 
disMJ pates noxious parts, and converts a natu- 
ral poison into wholesome nutriment Of 
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the methods of applying heat^ the simplest is 
exposing the subject to a naked fire; and 
this must be the only one practised by those 
nations which have not discovered any material 
that can hold water and at the same time 
bear the fire Thus, the natives of the South 
Sea Islands, when first visited by our navi- 
gators, had not the least notion of boiling 
water, and were much surprised at being 
scalded by putting their hands into a kettle. 

The effect of dry heat is, I dare say, 
familiar to you in the school-boy cookery of 
roasting an apple or a potato. You would 
perceive that in both these cases it softens 
and breaks down the firm pulp of the sub- 
stance, causes it to shrink in bulk by ex- 
pelling part of its moisture, improves the 
taste, and in the potato, corrects that earthy 
flavour which is disagreeable in the raw 
root. Toasting, baking, and roasting are dif- 
ferent processes of this kind. In baking, the 
heat is confined in a close place, and applied 
equally and regidarly. I shall speak par- 
ticularly of the principal article cooked in 
this way, which is bread. 

The simplest manner of pre^jaxAxi^ xc^rsSl 
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or flour for eating, is by making it into 
cakes with water alone. Wheaten flour is 
thus made into ship-biscuit, which is ren- 
dered so hard and dry by baking, that it will 
keep sound for a great length of time. Oat- 
cakes are made in the same manner, and are 
usually baked over the fire upon a flat stone 
or iron plate. But, from the earliest times^ 
civilised nations have had the practice of 
converting com into what is properly named 
bread. This is done by mixing the flour 
with a fermmt or leaven^ and working it up 
in a proper quantity of water (generally with 
the addition of salt) into a sofb paste» or 
dough, which when set in a warm place, ac- 
quires an intestine motion, and heaves or rises. 
It is then made into loaves, and put into the 
oven. By baking, the loaves become covered 
with a firm crust, including a soft spongy 
crumb. The superiority of bread over biscuit 
or unleavened cakes consists in its being morf 
tasteful, more easily chewed, and lighter t 
the stomach. The ferment employed is, i 
this country, almost imiversally, that scu 
which arises to the top of malt liquors wh 
fermenting, and is called barm or yeaat 
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most other countries it is a piece of the dough 
itself^ suffered to grow sour ; and this is what 
particularly bears the name of leaven. It is 
very material to the making of good light 
breads that the ferment should be thoroughly 
mixed with the dough, and the whole mass 
well kneadedy by which means ''a little 
leaven leaveneth the whole lump.** 

Having thus instructed you in the impor- 
tant art of bread-making, I shall not descend 
to the consideration of puddings, pies, and 
pastry, the invention of luxury, but proceed 
to other matters of plain cooking. 

The application of dry heat was, doubtless, 
the original cookery of animal food; and 
Homer^s heroes are represented as very 
expert at cutting up a sheep or a porker, and 
broiling steaks upon the coals. With the 
cleanly intervention of a gridiron, this is still 
one of the most fistvourite kinds of cookery ; 
and few delicacies are so grateful to a true 
English palate as a tender beef-steak done 
secundum artem at a chop-house. Frying 
in a pan is in some respects an improvement 
on this process, as it protects the meat from 
the smoke and flame, and preserves the Ci^t. 
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But since neither of these methods would suc- 
ceed with a whole animal or a large joint, it was 
a bright invention to run a spit through the 
subject, and turn it round and round before the 
fire. This contrivance^ from the gradual and 
equal application of the heat, has somewhat 
of the effect of baking ; and being practised in 
the open air^ it avoids a kind of disagreeable 
taint which meat is apt to get in the oven. 
Various devices have been adopted to make 
the spit go, without stationing a poor boy 
where he is half-roasted himself in turning it, 
or a little dog, called a turnspit, as was once 
the custom* The jack has obtained the final 
preference, set in motion either by means of 
a weight which turns an axle as it descends, 
or by flyers placed in the chimney, and 
turned roimd by the air rushing upwards, 
which last is usually called a smoke-jack. 
Boasting is much practised in England, 
where we love to bring large joints to table ; 
but it wastes much of the juices of the ineat^ 
and consumes a great deal of fuel. All the 
applications of dry heat make animal food 
more savoury by imparting a degree of burnt 
flavour (called by chemists empyrmma) to 



COOEEBT. 109 

its oils^ and exalting or rendering more 
pungent its salts. At the same time it is 
made more stimulating, and less fit for deli- 
cate constitutions and weak stomacha 

The use of water in cookery is very exten- 
sive. The roots and green parts of vegetables 
are commonly boiled, by which their substance 
is made tender, and the crude unpleasant taste 
of many of them is corrected. Several kinds 
of vegetables, such as the whole cabbage tribe, 
would not be eatable without boiling. I have 
known boys make themselves seriously ill by 
eating raw turnips and carrots, which lay un- 
digested on their stomachs, whereas by boil- 
ing they become perfectly wholesome. Water 
poured boiling hot upon certain herbs extracts 
their flavour and other properties, and thus 
affords an article either of diet or medicine. 
Many herbs, both wild and cultivated, have 
been employed among us from early times, 
for one or other of these purposes. Such are 
dandelion, ground ivy, nettle tops, succory, 
marsh-mallow, and horehound, with several of 
the aromatics, as balm, mint, and sage. Some 
of these infusions are still in popular use, and 
we now give them the general name of teoA^ 

L 







Mnnniihfif tt> piecsGiis 'Tt a& ac& cuiidiEiaBfl^ 
aai kaibifii of Iia& — v> the kudr seA-lwT and 
Ae adkir flMikBS. die toil-fisd aad faouioas 
iadr, sod Ae hilf afirred BeedlevoMui and 
^QfO]^]aiiDdFes&. It aobces alike tlie&tigiieB 
ef the tnifder, iriicdwr sldrerag amid aictic 
iBovB or JMiiting beneath the smis of the 
tfopicBL Nothing has ao much jiraiiioted 
hahita of tem p c nn ce amongst m^ as this 
wdcomegghrtitatefarfannMiteddriiifaL Tern 
partakes of the p ropeft i es of a naiootic; and 
the finer- kindfl^ when taken strcnig and in 
considerable quantity, are iherehae capable 
of hurting the nerves. Moderation is requisite 
in all things; but on the whole no one can 
doubt that it is one of tiie best boons bestowed 
upon UB by our world-wide commerca. 

CoiFee^ the fruit of a shrub indigenous in 
Arabia and Abyssinia, but now largely culti- 
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vated and drunk both in the East and in the 
Western hemispheres, whither it was earned 
by the Portuguese, is almost as acceptable to 
us as tea itself; and far more in request on 
the continent of Europe. Its chemical nature 
is said to be yery nearly identical with that 
of tea. 

Animal flesh boiled in water becomes 
thoroughly penetrated with the heat, without 
any of the effects of burning. It is therefore 
milder than roasted or broiled meat^ and is 
on that account fitter for weak and delicate 
persona But the action of the water robs it 
of some of its nutritious juices, and, if long 
continued, renders it quite tasteless and void 
of nourishment. This property of water is 
the foundation of a very useful kind of 
cookery, that of making broths or soups;, 
which contain idl the nutritiye portions of 
animal substances, without the gross and 
useless parts. They have generally the 
addition of some of the iaromatic or strong 
flavoured herbs, and some culinary roots, and 
are often thickened with farinaceous matters. 
It is perhaps the highest exploit of cookery, 
^s an useful art^ to produce these o^gcQ^e»k^ 
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. and salubrious mixtures of auiniAl and ve 

* table substances, in which eveiy thing 

j employed to the greatest advantage in 

I economical view, and the palate and digest 

! are equally consulted. 

The use of condiments or seasonings 
food, though much abused to the purposes 
luxury and intemperate gratification, li 
[ however, a place in simple cookery. I hi 

already given you some account of si 
the principal of these articles, which i 
nations who have been acquainted with 
have failed to employ in some manner 
their diet. The people of Otaheite w 
foimd to have the practice of setting by th 
a vessel of sea-water, into which they dip] 
each morsel before swallowing it. Even sh< 
and cattle, whether in a wild or tame ets 
show a great fondness for salt, and will 1 
lumps of it with great relish. A small p 
;! portion of salt is supposed to assist the dis 

1 lution of food in the stomach, besides givi 

a taste to things of themselves insipid. 1 
warm aromatic vegetables, such as musta 
horse radish, pepper, and other spioes, i 
useful in correcting the cold and wii 
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nature of certain foods, and impart vigour to 
the stomach. It seems extraordinary that 
the natives of the hottest climates are most 
fond of spices, which they mix in such quanti- 
ties with their food, as would absolutely fire 
the mouth and throat of one unaccustomed to 
them. This is owing to the relaxing power 
of heat, which renders the strongest stimulants 
necessary to rouse the languid orgims to 
exertion^ The G-reenlander and Samoiede, 
on the other hand, think train oil^ of which 
they can procure ample supplies from the 
marine animals around them, the finest of 
all satic^ to their dried fish or flesh, and are 
able to digest a full meal of whale's &kt. Oily 
matters have besides the very valuable pro-^ 
perty to the inhabitants^ of the frigid zone^ of 
serving as a kind of fuel, by which the animal 
heat is supported, and the flame of life kept 
in, as it were, botiW4i9uthe human species and 
in those creatures which, like the Greenland 
bear^ lay themselves up for the winter in a 
torpid state. 

Thus wisely does providence suit its gifts 
to the several necessities of all its children ! 

Adie,\SL. 
I. 3 
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LETTER XI. 

ON THE ARTS RELATIVE TO CLOTHINa. 

My deab Boy, — ^I am now to introduce you to 
another division of the arts of Kfe, the necessity 
of which you will not question — ^those by which 
man provides himself with that covering for 
his body with which nature has omitted to 
furnish him. This necessity, indeed, is less 
universal than that for procuring food, since 
there are climates in which clothing is 
scarcely requisite, except as far as the pur- 
poses of decency demand. Within the tro- 
pics, the black colour of the natives, and the 
natural oiliness of their skins, increased by the 
use of imguents and paint, sufficiently protect 
them against the ordinary inclemencies of the 
weather. Yet even in those countries the 
practice of going entirely unclothed is ex- 
tremely rare, and where it exists is the sign 
of a state little advanced beyond the savage ; 
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and some kind of apparel is usually worn by 
the superior classes as a mark of distinction. 
In all the cold and temperate paits of the globe, 
the want of clothing begins at the instant of 
birth, and seems one of the most urgent. 
Yet such is the power of accommodating 
himself to all temperatures and all circum- 
stances, in which man has been made to excel 
his fellow denizens of earth, that a tribe of 
savages almost totally destitute of clothing 
has lately been observed on the coast of 
Terra del Fuego ; one of the rudest climates 
of the whole world, being nearly an incessant 
alternation of storm, rain, frost, and fog. 
Their dwellings, if so they may be called, 
are nothing more than a few boughs bent into 
a kind of arbour, and nature herself seems to 
have denied them every material for clothing. 
Their dreary and unproductive forests are so 
destitute of living creatures, that they have 
no knowledge of any quadruped capable of 
supplying them with a fur cloak; the fish 
which form their sole sustenance yield them 
nothing of this kind, and they have not found 
means to avail themselves of the bark of trees 
or even of their leaves. Canoes and ftafcxxik^^ 
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tackle seem their sole possessions ; they oouf^ 
trive however to exist, — wretchedly no doubt* 
The first covering to the body in warm 
climates may probably have been the large 
leaves of trees fastened together by the fibres 
of the same; but this must have been so 
slight and little durable^ as soon to be set 
aside for better contrivances. To interweave 
the long and narrow leaves of plants of the 
grass or reed tribe in the form of a mat 
would be a pretty obvious expedient; and to 
this day we find that some savage tribes have 
proceeded no further. Yet^ simple as this 
contrivance may seem^ it is the origin of the 
art of weaving. A kind of clothing still 
more simple probably occurred to the inhabi- 
tants of colder coimtries, namely the skins of 
slain animals, those very coverings bestowed 
by nature upon them, and denied to man. 
The savage hunter who had killed a bear^ 
at the same time made a display of his 
prowess and enjoyed the reward of it, by 
wrapping round him the shaggy spoils of his 
game. You have read, perhaps, of the lion's 
skin of the renowned Hercules, which, with 
his club, are all the accessories usually given 
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by painters and sculptors to this ancient hero. 
At this day, a sheep's skin, with the fleece 
outwards in summer, and inwards in winter, 
forms the principal garment of many north- 
em people ; in fact, such clothing is by no 
means a strange sight among the peasantry 
who bring their goods to the markets of 
Petersburg or Moscow. I have read too of a 
very simple and compendious mode of cloth- 
i^S a young Tartar, by throwing over his 
shoulders, the raw hide of a horse, and shap- 
ing it to his body with a pair of shears. 
Clothing, as well as food, may therefore be 
divided into the vegetable and animal; and 
I shall follow this order in the accoimt I am 
going to give you of the several materials of 
dress in use among more civilised nations. 

The vegetable matters employed for this 
purpose are chiefly of two kinds ; the fibres 
of various parts of plants, and the downy 
substance in which the seeds are sometimes 
imbedded. The fibrous, or stringy texture, 
is very prevalent in vegetablea Woody 
fibres, as they are called, are found not in the 
wood alone; they aboxmd in the bark also, 
and form the skeleton of the leaf supporting 
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the soft parts, and ~ giving suppleness and 
elasticity to the whole. These fibres are 
nearly straight, united here and there with 
the adjacent ones, or fastened together in 
bundles. Some lie parallel to each other, 
some obliquely, so as to form a kind of net- 
work. It is principally from the bark, 
whether of trees, shrubs, or annual plants, 
that we obtain our supplies of this substance 
which is adapted to various uses, partly ac- 
tK)rdmg to its fineness and toughness, and 
partly according as the straight or crossing 
direction of the single fibres renders it easy 
or difficult to draw them out in separate 
threads. Bark is sometimes used just as 
nature gives it^ with no other preparation 
than cuttii^ it in separate stripa That of 
the lime tree in this state, serves the peasan- 
try of Poland and European Bussia to plait 
into sandals, or summer shoes, which they 
fasten on with a string made of twisted 
willow twig. Common bass-mats are woven 
from the same material, stripped of its outer 
skin. In Jamaica and other West Indian 
islands, there grows a tree called the Lughetto 
or Lace-bark tree, on account of the beauti- 
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fill net-work formed by its crossing fibres, 
which can easily be split into slices so thin, 
as greatly to resemble the real lace. Various 
articles are made of it. Thick pieces are 
cut into trowsers, which are stout enough to 
bear washing. The ingenious, though but 
half-civilised natives of Otaheite and other 
isles of the Pacific, when first discovered by 
Europeans, were found to have invented a 
v^y simple method of making clothing suflS- 
cient for their happy climate, from the 
fibrous bark of two of their native trees, the 
bread fruit and the paper mulberry. The 
bark taken off the tree in as large flakes as 
could be got, was laid on a flat stone, or a 
piece of wood moistened with water, and 
stretched out by beating with a wooden bat. 
The pieces were easily joined by making the 
edges overlap and giving them a few blows 
with the bat, the bark when wet being 
slightly glutinous. These, however, are but 
poor materials for clothing in comparison 
with those yielded by plants the parallel 
fibres of which are capable of being com- 
pletely separated from the matter which 
held them together ; made into clean, loose^ 
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bundles, and thus fitted for the processes of 
spinning and weaving. Two plants, hemp 
and flax, have been employed for this pur- 
pose in Europe and the countries adjacent, 
from the earliest records to the present day. 
It appears from the Mosaic law, that linen, 
as well as woollen cloth, formed part of the 
dress of the Israelites when they left Egypt, 
and the priests, when on service at least, were 
clad wholly in linen. Herodotus records the 
same of the Egyptian priests: Egyptian 
mummies too are always found wrapped in 
linen bandages. The Babylonians, according 
to Herodotus, wore under garments of linen. 
In those countries flax is no doubt, indi- 
genous. In ancient Greece and ancient 
Rome it is certain that the men wore no- 
thing but woollen ; but there is some reason 
to believe, that both the Grecian and the 
Roman ladies adopted the cleanly luxury 
of linen, long before their husbands and 
brothers. It has often been repeated that 
Augustus, when master of the Roman world, 
had not a shirt to his back ; yet it is known, 
that in his time linen of very fine quality was 
made at Taraco in Spain. It was also manu- 
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factured in the whole of Graul, as well as in 
Germany, and the women of those coimtries 
regarded no material of dress as equally 
beautiful and becoming with this. 

Flax, in latin iinum, whence the word 
linen, is an annual plant rising on a single 
stalk to a moderate height, and crowned with 
handsome blue flowers, succeeded by globular 
seed-vessels. It is cultivated more or less in 
most of the countries of Europe, and succeeds 
best in a strong loamy soil, with a good deal 
of moisture. It is suffered to grow till the 
seeds are ripe, and is then plucked up by the 
hand, laid in little bimdles to dry, deprived 
of its seed-vessels, and put into pits of 
water to rot. The purpose of this part of the 
process is to dissolve a gummy or mucila- 
ginous matter which holds the fibres together. 
It is the most disagreeable thing belonging 
to the management of flax, since the smell 
arising from it while rotting is extremely 
offensive, and injurious to the health, and the 
infected water is apt to kill the fish which 
swim in it. When the flax has lain long 
enough, it is taken out, washed, dried, then 
beaten with mallets, combed, and by various 

M 



122 THB ABTS OF LIFE. 

other operations so prepared, that the long 
fibres are got by themselves, clean and loose, 
in which state they are shining, soft to the 
touch, yet strong. It is this which the manu- 
facturers call flax: the shorter and coarser 
fibres separated by the comb are called tow. 
The staple of flax is longer or shorter, coarser 
or finer, according to the soil in which it ig 
grown, and the methods used in dressing it<» 
Where a very fine thread is desired, the seed 
is sown extremely thick, which m^es the 
plant grow up weak and spindling, with a 
fibre proportionally thin. The operation of 
spinning, which it next undergoes, consists 
in drawing out with the fingers several of the 
fibres together, and twisting them. This 
was originally done by means of a long stick, 
called a rock, or distaff, on which the flax 
was fastened, and which was stuck in the 
girdle, while one hand of the spinner was 
occupied in drawing out and twisting the 
thread, and the other in winding it upon a 
reel, or spindle. But this method gave way 
to the use of a simple machine called a 
spinning wheel, in which the twisting and' 
winding are performed by means of a wheel 



TEGETABLE CLOTHINa. 123 

turned by a treadle. Spinning, both of flax 
and of wool, has been part of the domestic 
occupation of women from the earliest ages. 
The spinning wheel was a pleasing object in 
cottage scenery and often celebrated by the 
poets — thus Eogers in his *^ Wish : " — 

** And Lncy at her wheel shall sing, 
In xusset gown and apron blue.*' 

Thus charmingly, too, has Wordsworth 
placed it amid the family group of "the 
homely priest of Ennerdale : " 

** It was a July evening, and he sate 
Upon the long stone seat beneath the eares 
Of his old cottage, as it chanced, that day, 
Employed in winter*s work. Upon the stone 
His wife sate near him, teasing matted woo], 
While, from ihe twin cards toothed with glittering 

wire, 
He fed the spindle of his youngest child. 
Who turned her large round wheel in the open air 
With back and forward steps." . . . 



It would certainly be desirable that some 
branches of manufacture could still be pre- 
served in a simple state, which might thus 
fill up the vacant hours of rural life, and 
offer some reward to the humble industry of 
the domestic hearth. We may therefore be 
allowed a little to regret that thft wxa^'s^j^jiSi^ 
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application of new and complicated machinery 
in gigantic factories, to all our manufacturing 
requirements, should at length so totally have 
superseded this primitive labour, that a spin- 
ning wheel has become an object of anti- 
quarian curiosity. The product of flax- 
spinning is thread, which is more or less fine 
according to the nature of the material and 
the pains employed. Some, closer twisted 
than the rest, is kept for needlework ; the rest 
is made up in bundles called linen yam, and 
committed to the weaver. 

I know not how, by verbal description, to 
give you any clear ideas of that common 
engine, the loom; and you may learn more 
from five minutes' observation in a weaver's 
shop, should a hand-loom weaver be still to 
be met with, than all my pains in writing can 
teach you. A few words to give you a general 
notion of this important, venerable, and al- 
most world-wide art may, however, not be 
thrown away. I have already told you that 
weaving may be regarded as a finer kind of 
matting. To perform it, the threads which 
form the length of a piece of cloth are first 
disposed in order, and strained by weights 
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to a proper tightness ; and this is called the 
warp. These threads are divided, by an 
instrument called a reed, into two sets, each 
composed of every other thread; and while, 
by the working of a treadle, each set is thrown 
alternately up and down, the cross threads, 
called the woofy weft^ or ahoot^ are inserted 
between them, by means of a little instrument 
sharp at both ends, called a shuttle, which is 
briskly shot from one of the weaver's hands to 
the other, placed on the opposite side of the 
work, and carries the thread with it. This is 
the simplest kind of weaving : but number- 
less are the additional contrivances made for 
all the curious works wrought in the loom, 
which have been the objects of human in- 
genuity for many ages. 

Linen fabrics are of all degrees of fineness, 
from coarse sheeting to cambric almost emu- 
lating a spider's web. They are brought to 
that extreme whiteness which we so much 
admire by the process of bleaching. This 
consists in their exposure to the action of the 
sun and air, with frequent watering, and often 
with the help of some chemical liquor, which 
quickens the operation, but is aig.t lo YK>;«t^ 

M 3 
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the cloth if not applied with great caution. 
The value that can be given to a raw material 
by manufacturing is in few instances more 
strikingly exemplified than in the conversion 
of flax into Point or Brussels lace, some of 
which sells for many poimds a yard. Indeed, 
if you look at a plant of flax growing, and 
then at a fine cambric handkerchief, you 
cannot fail to be struck with admiration of 
human skill and industry. 

Linen is one of the comforts of civilised life. 
It is cooler and more cleanly than any other 
wearing material, as it is free from downiness, 
and presents a smooth surface. We therefore 
prefer linen, or did so before the cheaper 
febrics of cotton gained a frequent preference, 
for our imder garment ; but it would be too 
cold for our climate did we not cover it with 
others of a warmer texture. Even when worn 
to rags, linen has still a considerable value ; 
for the finest writing and printing paper is 
made from it. But paper-making is an art 
which does not come within the scope of my 
present design. 

Hemp is a much taller and stronger plant 
than flax. It has a square rough stalk, rising 
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to the height of five or six feet, and sending off 
branches. It is an annual plant, produced 
from seed. The young ones come up, some 
male, some female; the former, furnished only 
with flowers producing a farina or dust ; the 
latter, yielding the seed. Hemp thrives best 
in a rich moist soil, especially on the banks 
of rivers; and it prefers the temperate climates 
to the hot, and appears to be a native of most 
of the north of Europe,- where it has been 
cultivated for ages. When come to maturity, 
it is plucked iip and laid to rot, like flax. Its 
fibrous part consists in the bark surrounding 
the main stalk, within which is a hard woody 
part, of no use. It is therefore necessary 
either to strip off the bark, or, by hard beat- 
ing, to convert the inner portion to a dust, 
which may fly away. Hemp imdergoes the 
same general preparation as flax before it is 
consigned to the weaver; but being of a 
stronger and coarser texture, it requires more 
labour to get the fine fibres separate from the 
rest. Hence it is commonly employed in the 
more homely manufactures, and hempen cloth 
is seldom made finer than to serve for sheeting 
and shirts for the lower classes, for whicK 
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purposes it was formerly grown and manufac- 
tured in Suffolk, and largely imported from 
Eussia. It is the principal material of sail- 
cloth, a fabric the strength of which is required 
to be proportional to the violence it has to 
undergo from storms and tempests. Hemp 
is rendered still more important to navigation 
from its use in making cordage. For this 
purpose it is taken nearly in a raw state and 
twisted first into coarse twine, which is after- 
wards united to make rope; and several 
ropes twisted together go to form a cable of 
strength and thickness sufficient to hold the 
largest man of war at her anchors. Chain 
cables, however, have in part superseded it for 
this purpose. The consumption of hemp in 
a maritime nation like this is prodigious, on 
which account vast stores of it are constantly 
laid up in our naval arsenals. But we are 
now got beyond oiur proposed subject of ma- 
terials for clothing, and it is time to conclude. 
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LETTER Xn. 

•VEGETABLE CLOTHINa CONTINUED. 

You now have seen, my dear boy, that the 
inhabitant of the northern and temperate 
regions, has been obliged to exercise much 
labour and contrivance in procuring his 
vegetable clothing from the stalks of plants. 
In the meantime the native of the fruitful 
south has been enjoying the benefit of a 
material presented in greater abundance; 
and in a state requiring much less prepara- 
tion before it is fitted for the manufacturer. 
This is cotton, a plant the history of which 
ought to be familiarly known to every one, in 
a country where it supplies the raw material 
of the greatest and most lucrative manu- 
facture ever carried on in the world ; one 
the products of which have superseded wool 
in the proud distinction of being held the 
staple commodity of England. 
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The name cotton has been adopted into 
modem European languages firom an Arabic 
word for the same thing, which, put into 
English letters, would be pronounced kutiim, 
Gossypium, the name given by botanists to 
the genus of plants which yields the dif- 
ferent kinds of true cotton, is almost exactly 
the gossipion of Pliny's ** Natural History," 
Cotton belongs to the natural order of mal- 
vaceous, or mallow-like plants, of which you 
no doubt are acquainted with several garden 
species, such as the hollyhock, the lavatera, 
the alcea ; and two or three wild mallows 
besides. The cotton plant is distinguished by 
large handsome flowers of a yellow orange, 
or reddish colour, with five petals. The seed- 
vessel is divided into either three or five 
cells, each containing several seeds, which 
are completely covered with long down, 
closely adhering to them. While the seeds 
are unripe, they remain covered with a 
capsule, or husk; but this, after a tim^ 
splits from the top downwards, and the seeds 
push through the opening, wrapped in their 
down, forming light elegant balls of the 
purest white, or of pale yellow, or reddish 
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brown of various shades, which, if not 
gathered, are quickly blown away and dis- 
persed. The leaves are large and deeply 
cut, a good deal resembling those of the 
vine. There are several varieties, some 
herbaceous, some shrubby, and some reach- 
ing the stature of a small tree. 

The cotton plant is very impatient of cold, 
and whether in a wild or cultivated state, is 
only found between the tropics and in the 
warmest parts of the temperate zones. In 
Asia its northern limit is formed by the 
Himalaya Mountains, the Caucasus, and the 
Black Sea. It is confined in Europe to the 
more southern of the Mediterranean islands, 
and a few sheltered spots on the shores of 
Spain, Italy, and Greece. On the continent 
of America it is scarcely found north of 
Carolina, or south of Chili and Brazil. In 
the Indian Ocean it grows on the islands to 
the north of Australia, and its culture is ex- 
tending to that new continent itself. It is 
likewise found in Otaheite, and in several of 
the groups of islands of the South Sea. Thus 
it belongs to the happy climates of every 
quarter of the globe. In the Old World it 
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appears to be an original natiye of the coun- 
tries east of the Indus ; but at what distance of 
time it was first cultivated and nianiifactured 
there, is wholly unknown. The first distinct 
mention of it we possess, is from Herodotus, 
the earliest Grreek historian, bom somewhat 
less than 500 years before Christ, in his descrip- 
tion of India. " There are there," says he, 
*^wild trees that bear wool on their fruit, 
which in beauty and goodness excels that 
from sheep; and from these trees the Indians 
obtain the materials of their clothing." At an 
early period the manufacture was introduced 
into the neighbouring country of Persia, 
where the plant grows wild. 

The expedition of Alexander the Great, in 
which he crossed the Indus, and on his re- 
turn sailed down it to the Persian GruL^ 
added considerably to the knowledge pos- 
sessed by the Greeks of the native products 
of India. It did so the more, because this 
mighty conqueror, having enjoyed the bene- 
fit of being th^ pupil of a still greater man, 
the illustrious Aristotle, the father of scien- 
tific natural history, took effectual means to 
have specimens collected for him, of all the 
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new plants and animals which were met 
with. Several notices of cotton in Greek 
writers are derived from officers who accom- 
panied Alexander in his grand expedition. 
Nearchus, his admiral, wrote to this effect: 
*^ That there are in India, trees bearing, as it 
were, flocks or bunches of wool; that the 
natives, having made it into cloth resembling 
linen, form their dress of it, which consists 
of a shirt reaching to the middle of the leg, a 
piece loosely folded about the shoulders, and a 
turban rolled round the head ; and that this 
linen is finer and whiter than any other." 
A pretty exact description of the clothing of 
the Hindoo even at the present day. 

By the conquests of LucuUus, Sylla, and 
Pompey, which, during the last century before 
Christ, added Lesser Asia, Syria, and the 
neighbouring countries to the dominions of 
Eome, the use of cotton cloth or muslin, 
was first introduced, amongst other new ar- 
ticles of convenience or luxury, into the 
ruling city. A trade in Indian cotton, had 
been carried on by the Eed Sea through 
Egypt for ages before it was ever cultivated in 

N 



134 THE ABTS OF LIFE. 

that country. As early, at least, as the be- 
giniiiTig iif the fourteenth century, the Ge- 
noese an«l Venetians carried cotton-wool tc 
Flanders and England; but, except for making 
candle-w-icks, we know not to what purposes 
it was applieil. 

In the 3'ear 1534, Bristol ships trading t( 
the Levant, brought, among other commo 
dities, cotton-wool, and soon afterwards som< 
coarse goods were manufactured in Lan- 
cashire and Wales, in which it seems tx 
have been worked up with a warp of flax. 

Cotton is certainly indigenous in America 
The natives encountered the Spaniards oi 
their first arrival in breastplates quilted witl 
it; their priests were clad in robes of thi 
same material, and cotton, both raw anc 
manufactured, has been found in the tomb 
of the ancient Peruvians. That it shoulc 
have been a full century and a half o&ei 
the discovery of the New World, before thi 
nations of Europe began to import this ar 
tide from their settlements in Brazil, Gruiana 
and the West Indies, appears strange; bu 
from the fineness and shortness of the fibres 
it was in fact, far less suited for hand-spin- 
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ning than their native products, wool and 
flax, or even silk. On this account, the 
manufacture languishe4 till the mechanical 
powers were called in aid. 

It was in 1767, that the spinnrng-jenny 
was contrived, which draws several threads 
at once, and has other advantages over 
former methods. Within the space of ten 
years, the carding machine, and several other 
inventions of the highest value ajid import- 
ance were introduced, and fresh improve- 
ments were added daily, such was the 
activity and force of mechanical genius now 
turned in this direction. A wcUer-wheel 
was employed for a while; but before long 
the gigantic power of steam became the 
prime mover in all the operations. 

Cultivated cotton is usually of the herba- 
ceous kind, and raised from Beed. The 
plantations, it is said, much resemble vine- 
yards Jts culture is easy, aad any soil suits 
it, when once it has taken good root. In 
the West Indies two crops are gathered in a 
year. The cotton is picked out of the pods 
by the fingers, with the seeds sticking to it, 
These are separated by mills, which pull out 
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and loosen the down. It is then in a fit state 
to be sent from the planter to the manufiic- 
turer. All the subsequent operations are 
performed by the system of complicated ma- 
chineiy to which I have alluded. Dr. Darwin 
in his '^ Botanic (jarden " has given a highly 
poetical description of one of the oottonnspin- 
ning machines, established on the bank of 
the Derwent in Derbyshire by the inventor, 
the late Sir Richard Arkwright. I shall treat 
you with some of the lines, in which you 
may admire the life and animation given 
by the art of the poet to a mere piece of 
mechanism. But you must previously hear 
the explanation in plain prose. 

" The cotton-wool is first picked by women 
from the pods and seeds (those no doubt, 
which are left after the rough separation in the 
country where it grows). It is then carded 
by cylindincal cards^ which move against 
each other with different velocities. It is 
taken from these by an iron-hand or comb, 
which has a motion similar to that of scratch- 
ing, and takes the wool off the cards longi- 
tudinally in respect to the fibres or staple, 
producing a continued line loosely cohering. 
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called the rove or roving. This rove, yet 
very loosely twisted, is then received or 
drawn into a whirling canister y and is rolled 
by what is called the centrifugal force in 
spiral lines within it, being yet too tender 
for the spindle. It is then passed between 
two 'pairs of rollers : the second pair, mov- 
ing faster than the first, elongate the thread 
with greater equality than can be done by 
the hand. Aft-er this it is twisted on spoles 
or bobbins." Now for the lines : 

** First with nice eye emerging Naiads call 
From leathery pods the vegetable wool ; 
V7ith wiry teeth revolving cards release 
The tangled knots, and smooth the ravell'd fleece ; 
Next moves the iron-hand with fingers fine, 
Combs the wide card, and forms the eternal line ; 
Slow, with soft If^s, the whirling can acquires 
The tender skeins, and wraps in rising spires; 
With quicken'd pace successive rotters move. 
And these retain, and those extend, the rove; 
Then fly the spoles, the rapid axles glow; 
And slowly circnmvolves the laboring wheel below." 

Our now enormous demand for the raw 
material of this vast manufacture is supplied 
from three diflferent quarters of the globe. 
Georgia, the Carolinas, and the isles adjacent 
to their coasts, afford us by far the greatest 

N 3 
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quantity, and of the reiy best quality. 
Brazil and the West India islands compl^ie 
the supply from America. Snrat and Bengal 
send tribute from Asia ; and recently Egypt 
has yielded an African contribution. The 
entire supply now amounts to above three 
hundred millions of pounds weight annually, 
and the demand appears to be still on the 
increase. Of the yam, or cotton twist, spun 
in our £Eictories, the greater part is woven in 
the populous towns of South Lancashire, or 
in Glasgow and its vicinity. The rest is ex- 
ported in the form of twist for the use of the 
weavers of France, Switzerland, and Crermany, 
who are active competitors with our own. 
A greater number and variety of £Eibrics 
are produced from cotton, probably, than from 
any other material They comprehend stuffs 
of every degree of fineness and thickness, 
from the transparent muslin or net of a robe 
embroidered in gold or silver, to the stout 
plush and the heavy counterpane ; and they 
afford, in printed caUcoes, garments at once 
cheap and showy, adapted to the tastes both 
of the general population of European cities 
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and the untutored tribes of Guinea and 
Australia. The native fabrics of the East 
are also still imported into Europe. Some 
of these, by the advantage of an excellent 
material, and incomparable manual dexterity 
and patience in the workmen, though made 
with very simple machinery, surpass in rich- 
ness and beauty any thing of European 
manufacture. The natives are said to per- 
form their finest work in moist cool places 
under ground, which makes the cotton hold 
together so as to draw out to the thinnest 
threads ; and the soft and delicate fingers of 
the Indian women give them the sense of 
feeling to a degree of nicety much beyond 
that of our common people. 

It cannot be doubted that cotton, at pre- 
sent, clothes more people in the world than 
any other substance. Its peculiar advantage, 
besides cheapness, is the union of warmth 
with lightness, whence it is fitted for a great 
variety of climates. To the hot, it is better 
adapted than linen, on account of its absorbing 
quality, which keeps the skin dry and com- 
fortable. The woolliness of cotton gives a 
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kind of nap to the cloths made of it, which 
renders them soft to the touch, but apt to at- 
tract dust. In the fine muslins this is burned 
oflF, by passing them between heated cylinders 
with such velocity as not to take fire, which 
you may conceive, considering the combusti-' 
biUty of cotton, to be a very nice operation. 
A readiness to catch fire is, indeed, a dan- 
gerous quality of this material, and many 
fatal accidents arose while fashion rendered 
muslins the prevailing material of even 
the winter dress of women. Much mischief 
. also proceeded from colds taken in these 
delicate garments, which are by no means 
fitted to protect the wearers firom the incle- 
mencies of our variable climate. 

The downy matter surrounding the seeds 
in some other plants has been employed for 
the same purpose as cotton, and by proper 
preparation has, in some instances, succeeded 
very well ; but, in most cases, it is too brittle, 
or of too short a staple, to be used with ad- 
vantage in the form of thread. It has how- 
ever, afforded aii useful material for stuflSng 
beda and pillows, and for quilting. In this 
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way the down of a plant growing copiously 
upon some of our bogs, called cotton-gra^s, 
has been employed by the neighbouring 
poor. 

Nothing further occurs to me on vegetable 
materials for clothing, and I shall next write 
to you ou those of animal origin. 
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LETTEK XHL 

05 CLOTHma DEBITED FBOK AJXJMAJA, • 

I HATE already suggested that one of the 
earliest notions of clothing was probably 
that of a simple transfer of the eoTer- 
ing of an animal to a human body. For 
this purpose, some creature well furnished 
with wool or hair would be fixed upon, and 
the hide would first be worn in its natural 
state, that is, with the hair growing to the 
skin. In this state many are still used by 
the inhabitants of cold countries, both saTage 
and ciTilised ; and the elegant coTerings of 
some of the smaller quadrupeds preserved 
in this condition, under the name of furs, 
make the most costly articles of dress ; and 
serve for distinctions of civil dignities. The 
fur of a black fox, is a princely ornament 
in the North ; and in our own country, the 
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robes of royalty, nobility, and justice, are 
decorated with the spotless ermine. 

In the hide of an animal, the hair and 
skin, however, are two entirely distinct 
things, and are to be considered separately 
as materials for clothing. The skin is the 
proper integument of the body, serving to 
hold its parts together, and protect them 
from external injury. It is a moderately 
thick, tough membrane, elastic, extensible, 
and impenetrable to fluids. The hairs 
spring from minute bulbs, roots as they are 
called, just beneath the skin, pass through, 
and are strongly attached to it. The bodies 
of most quadrupeds are nearly covered all 
over with hairs, but they differ much in 
fineness and closeness. It is chiefly the 
smaller species which are provided with 
those soft, thick, glossy coverings that bear 
the name of fur, and they are found in the 
greatest perfection where they are most 
wanted, that is, in the coldest countries. 
They form the riches of those dreary wastes 
which produce nothing else for human 
purposes ; and their value has tempted men 
to expose themselves to the utmost hoxd.-^ 
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ships of cold and hunger while pursuing ihe 
chace amid perpetual frost and snow. 

The nations of classical antiquity knew 
nothing of furs as articles of luxury or 
display. Notwithstanding the example of 
Hercules, I am acquainted with no lafcer 
Grecian hero who is depicted with the hide 
of the wild beast^ which he has slain, thrown 
over his shoulders. We learn firom Homer, 
that in the so-called pcUdcea of their kings, 
sheepskins, or the separated fleeces, made 
the bedding, and chair and couch cushions 
of the family of the chiefs, and their prin- 
cipal guests ; ox-hides served their attendants 
to sleep upon. A cloak of shaggy goat-skin 
protected him who went forth to brave the 
night and the storm. But all their pride 
of dress was placed in the cloaks, or mantles, 
of fine wool spun and woven under the 
direction of the ladies, sitting m the midst 
of their damsels ; and at once urging and 
sharing their labours. These garments are 
described as diversified with intricate pat- 
terns; and glowii^ with flowers of the 
richest tinta. The most splendid of all are 
said to be ^* the accomplished work of fidr 
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Sidonians," whose skill was celebrated far 
and wide. The ladies decorated their hus- 
bands with these mantles when they went to 
battle; and they kept a number of them 
stored up in chests among their choicest 
treasures. In Homer, the Queen of Troy, 
spreads her widest and best, which *^ shone 
like a star," on the knees of the statue of 
Minerva, as a supplicatory oflfering. 

The national pride of a noble Eoman long 
rejected all foreign luxuries in dress. Even 
the Emperor Augustus, contented himself as 
we have seen, with a simple toga of white 
wool ; and boasted that it was the domestic 
manufacture of his wife and daughter. Furs 
were viewed by the Bomans with lofty 
scorn, as a fit garb for savages ignorant of 
all the arts of life, unable to spin or weave. 

To this contempt succeeded horror and 
aversion, as the Romans had more cause to 
become acquainted with the rude but for- 
midable hordes of fur-clad Scythians and 
Sarmatians, who hovered on the northern 
borders of the empire; and from time to 
time, rushing from their frozen deserts, 
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spread terror and desolation far and wide by 
their incursions. 

It was by these very barbarians, when 
they had made themselves masters of the 
fairest provinces of the Roman empire, that 
furs were at length introduced into the west 
of Europe, as objects capable of adding 
splendour to the display of nobles, and 
dignity even to the state of kings. They 
now took rank with cloth of gold and the 
most precious jewels, and the four TuMefwra^ 
as they were called, ermine, sable, vair, and 
gris, became distinctions in heraldry. The 
prices given for them were enormous, and 
they were coveted with a kind of frenzy. 

During the period of the crusades this pas- 
sion was at its height, from which it after- 
wards very gradually declined. The northern 
regions of Scandinavia and Siberia alone 
supplied these precious spoils, till the pro^ 
gress of American discovery opened a new 
and almost boundless field to the fur-hunter. 
The French began this traffic from their 
colony of Canada, before we conquered it. 
At present the Russians and the United 
States divide this commerce with us. Their 
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respective Fur Companies hold fortified sta- 
tions on the farthest points of those snowy 
deserts where life can be made endurable. 
To these the wild Indians repair to barter 
the produce of their himting, for blankets, 
beads, guns, and ammunition; and, unfor- 
tunately, for large supplies of ardent spirits. 
Travellers are likewise sent out from the 
stations, to collect skins among the more 
distant tribes, men of iron frames and daimt- 
less courage, of whose almost incredible en- 
durance of all extremes of cold and hunger, 
daring exploits, and hairbreadth escapes, you 
have probably read some striking stories. 
Such are the strange charms of this wild life 
of peril and adventure, that those inured to 
it can scarcely be ever induced to exchange 
it for a state of security and repose. 

The animals of America, whose skins are 
an object of commerce, are of many different 
kinds. No quadruped, in fact, could exist 
in those realms of perpetual winter unless 
supplied with a coat of such depth and thick- 
ness as to be available for one or other of 
the various purposes of men. Some of the 
most valuable are of the weasel kind; to 

o fi 
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these may be added the beaver, several 
species of foxes, wolves, bears, deer, and nu- 
merous others. 

There, beneath the shining waste. 
The farry nations harbour: tipt with jet 
Fair ermines, spotless as the snows thej press ; 
Sables of glossj block ; and dark embrown*d. 
Or beauteous freak*d with manj a mingled hue. 
Thousands besides^ the costlj pride of courts. 

Thomsom 

Fur is used either growing to the skin, or 
separated from it. In the first ease it is ne- 
cessary to preserve the skin from decaying or 
putrefying. This, in the smaUer furs, is 
easily effected by first cleansing them well, 
and then hanging them to dry in the wind. 
The larger are besides dressed with some 
astringent powder on the inside. In this 
state they are most commonly used for the 
lining or facing of garments, and are sewn on 
to the other material in slips or patches. 

In its detached condition, fur is usually em- 
ployed in making a stuff called/eft. This ma- 
nufacture is one of primitive simplicity, and 
even more ancient probably than weaving. It 
is merely a matting or clotting together of 
animal filaments, and the operation depends 
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upon a peculiarity in the structure of all hairs, 
which, however smooth and uniform they may 
appear to the eye, have in reality a scaly 
texture on the surface. The scales are so * 
disposed that the finger moves smoothly when 
drawn along the hair from the root to the 
j)oint, but encounters a sense of roughness 
and resistance on passing in the contrary 
direction. From this property, hairs when 
beaten or pressed together, are disposed to 
catch hold of, and twist roimd each other, 
and thus to cohere into a mass. All hairs 
are thus in some degree capable of felting, 
but none so much so as wool, the filaments of 
which are naturally so curled and crinkled, 
that each hair takes firm and ready hold of 
its neighbour. Croats' hair, and the downy 
part of that of the camel, and the wool of 
the beaver, have likewise been found well- 
fitted for the purpose; but wool has always 
been the staple material of this manufacture. 
Among the pastoral nations of the north- 
western countries of Asia^ from the earliest 
ages to the present day, this fabric has been 
in daily use for the most essential purposes, 
and they were probably its iaY^utAx^ '^i>afo 
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Tartar, or Turcoman, dwells under felt, in hii 
movable lodge or tilted waggon ; and a wide 
mantle of felt serves him for bedding, which 
in bad weather he wears over his othei 
clothing, with a cap of the same substance. 

Felt is mentioned by Homer, and Greek 
and Roman writers are full of notices of itf 
various uses. It was the general material oi 
men's hats and caps ; in war a lining of fell 
was worn under the helmet, and shirts of i1 
were adopted by the Greeks, as they were bj 
the soldiers of Caesar in his war with Pompey, 
as a defence against arrows. Military enginec 
and wooden towers were sheathed in it at th( 
sieges of cities, and the Greeks made jacketf 
of it to protect the fine and valuable coats ol 
their soft-wooUed sheep. 

Among ourselves, till of late^ when man] 
new uses have been foimd for it, felt wai 
little employed except in hat-making. Th< 
older covering, indeed, even of men's heads 
was with us a cap of wool, silk, or velvet 
according to the rank of the wearer. Henrj 
VIII. and his son young Edward are alwayi 
represented in caps, but hats had become 
fashionable long before their time in France 
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whence we probably received them. Every 
one knows the portrait of the great Lord 
Baicon in his high picked crowned hat. The 
material first employed was the genuine fur 
of the beaver ; an animal then found in con- 
siderable numbers on many rivers of the 
European continent, and on several of our 
native streams. Afterwards, a fresh supply 
of the skins was derived from the fur grounds 
of America ; but the defencelessness and the 
value of the animal caused so vast a havock 
to be made of the species that it has now 
become scarce even in the "far West," and 
common beaver hats lost all title to the name. 
A small portion only of this expensive fur 
was spread like a kind of plating over those 
of the best quality ; the other materials were 
the fur of the musk-rat of America, which 
comes nearest to the beaver in value, and 
that of the rabbit and the hare. Of late 
however a kind of silk plush has superseded 
fur of any kind for this purpose; this ma- 
terial is not capable of felting, and has there- 
fore no concern with our present subject. A 
cheaper kind of hat is still made of common 
woollen felt. 
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The longer hairs of animalfl are employed 
in maJdng woven rtnfifs of variouB kinds; 
but I shall reserve what I have to say of 
these till I have given you some account of 
the important article of wool^ and its use in 
the manufacture of clothing. 

Meantime, farewelL 
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LETTER XrV. 

ANIMAL CLOTHING CONTINUED* 
WOOL. 

Op all the materials for clothing afforded by 
animals, the wool of the sheep has been pre- 
ferred by the greatest number of people in 
all ages, whether still adhering to the skin^ 
clotted into felt, or spun and woven into cloth. 
This useful and innocent creature, originally, 
it is probable, a native of the north-western 
portion of Asia^ has been domesticated in all 
the climates of the globe between the ex- 
tremes of heat and cold; and in all it has 
not only bestowed upon man its flesh, and 
often its milk, for his nourishment, but its 
fleece for his clothing. The skin with the wool 
growing to it, has been the dress only of 
savages, or of tribes little advanced beyond 
them. A sheep-skin cloak is however still 
the usual garb of the peasants who caxr^ 
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their commodities for sale to the markets of 
Petersburg and Moscow. 

Wherever civilisation has prevailed, the 
wool plucked off, or sheared from the skin, 
has been employed as a material for the 
fabrication of cloths of different kinds. This 
wool, you know, may be taken from the 
Uving animal at the approach of summer 
without hurting it, and is annually renewed. 
Sheep-shearing is one of the most interesting 
of the rural festivals, and has afforded a 
subject of pleasing description to several 
poets. Indeed pastoral poetry, celebrating 
the innocent and simple life of shepherds, 
while, surroimded by their fleecy charge, they 
lie stretched under the shade of a tree, 
playing on the pipe or singing the charms of 
their shepherdesses, was long the especial de- 
light of courts and cities, where the contrast 
gave it a heightened zest. But this is a di- 
gression from the sober business of my letters. 

England was far from being the earliest of 
the European nations in setting itself to 
manufacture of any kind ; and wool, by far 
the most valuable and abundant product of 
the island, was long exported in a raw state 
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only, to feed the looms of France or Flanders. 
A part indeed was spun at home by the 
women, and woven into a coarse kind of cloth 
for domestic use; but all the finer fabrics, 
whether of silk, flax, or wool, required to add 
grace and dignity to the public appearances 
of the nobles of the land, were to be brought 
at great expense from the continent. Edward 
III. endeavoured to correct this practice in 
part by giving encouragement to foreign 
weavers to settle in England, and prohibiting 
the wearing of any woollen cloth not of home 
manufacture. By degrees English cloth found 
a foreign demand, but only in its native colour; 
it was not till the reign of James II. that the 
art of dyeing was introduced from Flanders, 
and our staple manufacture begun to enter into 
competition with the fabrics of our industrious 
neighbours, in the brilliancy and variety of 
its colours no less than in the evenness and 
firmness of its fabric. 

Wool differs from common hair in being 
more soft and supple, and more disposed to 
curl. These properties it owes to a degree 
of imctuosity or greasiness, which is with 
diflSculty separated from it. Its qualities 
in respect to fineness, \eTi^\i o^ ^»2^ei^ ^css.^ 
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colour, differ greatly in different breeds 
of sheep, and even in different parts of the 
same fleece. Peculiar attention has been 
paid to the selecting of such breeds as yield 
the best wool for different purposes, and 
treating the animal so as to improve it to the 
highest possible degree. The Spanish wool 
was long allowed to be the finest that Europe 
afforded, but it is that of Saxony which now 
bears the highest price in our market. The 
famous Merino flocks, anciently the property 
of the kings of Spain, the periodical mi- 
grations of which from province to province 
for the benefit of pasture were a royal privi- 
lege and state concern, are no more. They 
were destroyed in the French invasion, and 
have never been renewed. But a flock of 
this noble breed presented by the Spanish 
sovereign to George III., was transferred about 
thirty years ago to our colony of New South 
Wales, in which genial soil and climate, its 
progeny speedily increased and multiplied 
beyond all former example. The Australian 
wool is next in fineness to the Saxon, and 
now affords a large supply to our manu-^ 
facturers. Some of our native kinds pro- 
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bably excel all others in length of flake. 
There is indeed, no kind of wool of which 
very good samples are not to be found in this 
island^ for nowhere have more, pains been 
taken to vary and improve the breeds of 
sheep. The whole wool, as taken from the 
animal's body, is called a fleece. The first 
operation this imdergoes is that of picking 
and sorting into the different kinds of wool 
of which it is composed. These are next to 
be cleansed from marks and stains, and freed 
from their offensive greasiness. When the 
wool is cleansed^ it is delivered to the wool- 
comber, who, by means of iron spiked combs 
of different fineness, draws out the fibres, 
smooths and straightens them, separates the 
refuse, and brings it into a state fit for the 
spinner. In his operations he is obliged to 
xxae a good deal of oil, which is afterwards to 
be washed out. The spinner's work, now 
performed by machinery, forms the wool into 
threads, which are more or less twisted, ac- 
cording to the manufacture for which they 
are designed. The more twisted is called 
worsted; the looser, yam. 

The kinds of stuffs made wholly of wool^ 

p 
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or with a mixttire of flax, silk, or cotton, 
are extremely yarions; and Great Britain 
produces far more of them, in quantity, and 
in general of better quality, than any other 
country in Europe. Our broad-doths form 
the principal article of the dress of men of 
the superior classes; and a more perfect 
manufacture, with respect to beauty and 
utility, cannot easily be conceived. The 
threads in it are so concealed by a fine nap 
or down raised on the surface, and curiously 
smoothed and glossed, that it looks more like 
a rich texture of nature's forming, than the 
work of the weaver. It is to be observed 
that wool, in common with other animal 
substances, takes a dye better than any vege- 
table matters. Our cloths are therefore made 
of every hue that can be desired; but ir 
order to fit them for the dyer, they mue 
be first freed from all greasiness, and fou! 
ness. This is done by the operation < 
fuUing, in which the cloths are beaten 1 
heavy mallets as they lie in water with whi 
a quantity of clayey earth has been mix 
The best for this purpose is called fulle 
earth of which there are pits in several p 



WOOLLEN MANUFACTOBT. 159 

of England. It unites with the greasy 
matter, and renders it soluble in water; so 
that by continually supplying fresh streams, 
while the beating is going on, all the foulness 
is at length carried oflF. You have probably 
seen fuUer's-earth employed in a small way 
in getting grease spots out of your clothes. 
The operation of fulling has the further effect 
of thickening the cloth, and rendering it 
more firm and compact, by mixing the 
threads with each other, something in the 
manner of a felt. 

The cloths of inferior fineness are made of 
all qualities as to strength and thickness. 
Some of those used for great-coats, by their 
substance and shagginess, resemble the ori- 
ginal fleece, or rather the fur of a bear; and 
render unnecessary the use of furred gar- 
ments among us. Indeed, with the single 
material of wool, art has been able much 
better to suit the different wants of man in 
his clothing, than can be done by all the 
productions of nature. What could be so 
comfortable for our beds as blankets? What 
so warm, and at the same time so light, for 
pained and palsied limbs, as flannel? The 

p ^ 
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several kinds of the worsted manufacture are 
excellent for that elasticity which makes 
them fit close to a part without impeding its 
motions. This quality is particularly ob- 
servable in stockings^ of which article of 
dress^ most of those worn by the inferior 
classes^ and^ in winter, by the superior, are 
made of worsted. The making of these by 
the simple machinery of knitting is, you 
know, a common domestic manufacture. In 
the large way they are wrought by a curious 
engine called a frame. Even the thinnest 
of the woollen fabrics possess a considerable 
degree of warmth, as appears in those very 
delicate cloths called shawls. The real shawls 
made of the fine wool of the Thibet goat are 
sold at higher prices than the richest satins, 
or velvets ; but they have been well imitated 
by the product of some our English looms. 
A very different article made of wool, yet 
equally appropriated to luxury, is carpeting. 
This is rather clothing for our floors than 
ourselves, but our feet receive the benefit of 
its warmth. In the East, soft carpeting is 
placed all round the room, upon which the 
natives recline or sit cross-legged, instead of 
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using chairs ; and the beauty and richness of 
their carpets is a principal article of their 
domestic luxury. 

It has already been remarked that the 
use of linen or cotton garments next to the 
skin, instead of woollen, is an improve- 
ment, since wool has always somewhat of a 
fretting, irritating quality, which some skins 
* cannot bear. Hence it should never touch 
naked wounds or sores. In cold and damp 
countries, indeed, flannel keeps up an equable 
warmth and dryness which is very salutary, 
and on that account it has been much recom- 
mended for delicate constitutions. Upon the 
whole. Dyer's praise of wool seems to have a 
just foundation. Speaking of materials for 
clothing, he says, 

** Still shall o*er all prevail the shepherd's stores* 
For num'roas nses known: none yitld such warmth. 
Such beauteous hues receire, so long endure : 
So pliant to the loom, so yarious, none." 

Since the application of steam-power to 
weaving, the woollen manu&cture has af- 
forded as wide a field for the application of 
complicated machinery as its rival, or some- 
times ally, the cotton manufacture* lis^^fe 

p 3 



162 THE ABT8 OF LIFE. 

this, all its operations are carried on in vast 
factories; female spinners and hand-loom 
weavers, working by their own fibresides, are 
passing away even from living memory; 
but to make you comprehend the wonderful 
application of scientific genius, as well as 
practical skill in mechanical operations, by 
which the cloth of your jacket was brought to 
such a degree of excellence at so cheap a 
rate, would require not a letter, but a volume, 
with a portfolio of plates, or, best of all, a 
visit to a factory under a good guide. I 
therefore here conclude the subject and my 
present epistle* 
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LETTER XV. 

ANIMAL CLOTHINa CONTINUED. 
SILK. 

I HAVE already hinted that the hair of other 
animals besides the sheep has afforded a 
material for woven stuffs employed in clothing. 
Those quadrupeds in^ South America called 
by the names of llama, vicuna, and paco, and 
which modem naturalists rank with the camel^ 
though much smaller, are covered with a 
wool resembling that of the sheep, and applied 
to the same purpose. Of these, that of the 
vicuna seems to be the finest of all, and is 
wrought into cloths of most exquisite silky 
softness and beauty. This is now imported 
in considerable quantity, imder the name of 
vigonia wool. It is of a reddish colour, and 
is chiefly dyed of dark hues for ladies' winter 
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dresses, uniting in a high degree the qualities 
of lightness and fineness of texture with 
warmth. 

The Angora goat is covered with hair of 
remarkable beauty. It is milk-white^ glossy^ 
and formed into long spiral ringlets. Such a 
promising material could not long be over- 
looked; accordingly it is sometimes dressed 
as a fur and made into muffs, and we find 
that it has also given rise to the manufacture 
of the finest camlets and other BtuSa for 
which that district in Lesser Asia is noted* 
The hair of the camel and the goat is 
also woven into stuffs for various purposes. 
Hair-cloths, indeed^ are made from long hair 
of any kind ; but, in general, they are too 
harsh and rough for clothing, and are em- 
ployed in other services. Bags of all sorts 
are still made in the East of goat's hair. This 
was the aackcloth worn by the Jews in their 
mournings, when they threw ashes on their 
heads ; and of the same material are those 
hair shirts, called by the French ciZtce^, with 
which some superstitious persons have thought 
it meritorious to torment themselves by wear- 
Jug next their skins. 
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Men must have been far advanced in 
civilisation and the observation of nature, 
before they found out a material for clothing 
in the labours of a caterpillar. China, one 
of the oldest peopled countries of the globe, 
and in which the arts of life have longest 
arrived at a high degree of perfection, appears 
to have been the first, and probably long the 
only one, to make use of the web of the silk- 
worm. Neither the insect nor its product 
was early known to any of the commercial 
nations of the West. Aristotle is the first 
Greek writer in whom any mention of the 
insect is found, and the inaccuracies of his 
description prove that he knew it only by 
vague report. The Bomans became acquainted 
with fabrics of silk chiefly, it should seem, 
by means of their long wars with the Par- 
thians, whose very banners flaunted in silk 
before the eyes of their invaders. The poets 
of the court of Augustus often allude to the 
delicate down, "combed by the Seres from 
the leaves of trees." A passion for this new 
luxury in dress soon seized the Boman 
ladies; fine gauze was made for their use, 
which was called by the poets " '^^ss^ssi. 
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wind^" and silk was long sold for its weij 
in gold. Notwithstanding the high price 
the article^ no attempt was made to introdi 
its culture into the Boman empire till A 
552, when two Persian monks arrived 
Constantinople and presented the Empei 
Justinian with a packet of silk-worm^ eg 
The precious gift was dealt out along 1 
shores and islands of Greece, where it 
prospered as soon to become the foundati 
of a splendid and lucrative manufacture, whi 
the Greeks contrived for ages to keep 
themselves, but which spread at length 
Sicily, to Italy, to Spain, and to the south 
France. 

The insect, which in its perfect state ii 
kind of moth, is hatched in the form of 
caterpillar, and passes from that state si 
cessively to those of a nymph or chiysalis, a 
of a winged insect. While a caterpillar, 
eats voraciously of its proper and favour 
food, the leaves of the white or paper mi 
berry. By this diet it is not only nourish^ 
but is enabled to lay up, in receptacles with 
its body formed for the purpose, a kind 
transparent glue, which has the property 



SILK. 167 

hardening as soon as it comes into the air. 
When arrived at full maturity, it spins itself 
a kind of cage out of this gluey matter, 
within which it is to lie safe and concealed 
during its transformation into the helpless 
and motionless state of a chrysalis. 

I shall here step out of my way to remark, 
that there is not in nature a more striking 
example of what is called mstmct in animals, 
than this fact of the webs spun by most of 
the caterpillar tribe. By iustinct is meant 
an impulse to actions, of which the end or 
purpose is not foreseen by the performer, and 
which are not the consequence of instruction 
or imitation. Now, the caterpillar has never 
been taught by a parent, since it is not 
hatched from the egg till many months after 
all of its species are dead. Nor can it pos- 
sibly, without the gift of foreknowledge, 
discern any use in spinnmg itself a temporary 
tomb, which it is to occupy under a new 
state of being. It works, therefore, in con- 
sequence of a blind impulse directing its plan 
and motions, for which we have no other 
name than that of an i/nstinct : and I do not 
see how philosophers can refuse to admit the 
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reality of such a principle, how m 
tliey may be puzzleil to account foi 

To return to our subject, 
worm's web is an oval ball, called 
of a hue varvin<j from li$;ht strav 
full yellow, and consisting of a sin 
wound round and round, so as t 
close and impenetrable covering. '. 
is so very fine, that when unravel 
been measured to 700 or 1000 feet 
within the compass of a crow's c 
egg. In a state of nature, the 
makes its cocoon upon the mu 
itself, where it sliines like a gc 
among the leaves ; and in the soul 
of China, and some other of th 
countries of the East, it is still suf 
so, the cocoons l>eing gathered froi 
without further trouble. But ev 
rest of China, and in the most so 
mates of Europe, the inclemenc 
weather in spring, when the ' 
hatched, forbid the rearing of th 
open air. They are kept in wan 
^ooms, constructed for the purpos 
regularly fed with midberry leav 
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period of their full growth. It is a matter 
of nicety to keep back the hatching of the 
eggs till the season is far enough advanced 
to afford mulberry leaves. As this tree is 
one of the latest in leafing, silkworms cannot 
advantageously be reared in cold climates. 
During their growth they several times shed 
their skins ; and many die under this opera- 
tion. At length they become so full of the 
silk;^ matter, that it gives them a yellowish 
tinge, and they cease to eat. Twigs are then 
presented to them upon little stages of wicker- 
work, on which they immediately begin to 
form their webs. When the cocoons are 
finished, a small number, reserved for breed- 
ing, are suffered to make their own way out 
of the webs in their winged state. This the 
insect effects, by emitting firom its mouth a 
drop of liquid which has the property of dis- 
solving that end of the cocoon by which it 
is fastened to its branch or twig ; and thus of 
making a hole large enough for its passage. 
Such of the rest, as there is not time to wind 
off before they have thus extricated them- 
selves, by which operation the silk would be 
greatly injured, are destroyed in the chx^- 

Q 
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'5:i!i< *t:ito. bv exposing them to the steam of 

rh^' '.u'xt busixie^ is to wind off the silk. 
A''^c'r <i*riinitinsr a liownv matter from the 
o- :•>•».:«* ot the oixxxms, c;illeil floss, they are 
rh-'U'\ 'T^.to wunii water: and the ends of 
tr-o :J'.!\\uls Will J found, several are joined 
!.'i::t't{*or. And wound in a single one upon a 
rw!. This is the silk in its natural state^ 
i'alUx? f\:"' ;fi!k\ It next undergoes &ome 
oivr.«:oi'.s to cleanse and render it more sup- 
^»!o ; ar'^er whioh it is made into what is called 
r ■••!■■ :f"/;^, or thi\>*rn silk\ being twisted in 
dirtVrt^iir dc^rtHv;, to serve, the looser for the 
\vHrj\ tho tinner for the shoot in the dif- 
tVn^iit tabriv's. This is done in the large way 
bv mills of ourious eonstruction, which tiurn 
at oiuv a vast number of spindles, and per- 
form at the sjune time the processes of un- 
wiiuliusT, t^vistinsj, reeling, &C* The largest 
and invest cs^mplioattHl machine for this pur- 
post* in Knghmd, was set up at Derby, the 
iuihU*! of it having lieen clandestinely brought 
from Italy, in which country all the branches 
of the silk manufacture have long flourished. 
The excellence of silk as a material con- 
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Bists in its strength, lightness, liistre, and 
readiness in taking dyes. It is likewise very- 
little apt to be preyed upon by insects. When 
little known in Europe, it was highly prized 
for its rarity ; it is now esteemed for its real 
beauty and other valuable qualities. As it 
can never be produced in very great abun- 
dance, it must always be a somewhat dear 
article of clothing. Silkworms are reared 
from China quite through all the warm and 
temperate climates of Asia; and in the 
southern parts of Europe. Provence and 
Languedoc, are the most northern districts 
in which they can be kept with advantage^ 
In England, though silkworms are bred 
without much diflSculty by way of experi- 
ment, yet the dampness of the climate, and 
still more, the deamess of labour prevents the 
production of silk from being an object worth 
pursuing for profit. What is used in our 
manufactures comes chiefly from China, Per- 
sia, and Lesser Asia in a raw state, or from 
Italy in that of organzine. •Our importation 
from China now amounts to the prodigious 
sum of three millions annually. The fabrics 
of silk ar^ very numerous, and almost elL 
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devoted to the purposes of luxury in c 
and decoration. In thickness they vary J 
the finest gauze to velvet, the pile of w 
renders it as close and warm as a fur. S 
of the most beautiful of the silk manufact 
are the glossy satin, the elegant dama& 
which the flowers are of the same hue 
the piece^ and only show themselves firon 
difference of shade; the rich brocad< 
which flowers of natural colours, or of : 
and silver thread are interwoven; and 
iniinitely varied ribbons. It is also a ( 
mon material for stockings, gloves, but 
strings, &c., in which its durability aL 
compensates for its deamess. Much is 
for the purpose of sewing, no other th 
approaching it in strength. Silk, in s] 
bears the same superiority among clot 
materials, that gold does among metah 
gives an appearance of richness wherev 
is employed, and confers a real value. ] 
the refuse of silk is carefully coUectedj 
serves for useful purposes. The down a 
the cocoons and the waste separated in 
operations raw silk undergoes, are spun 
a coarser thread, of which very service 
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stockings have been made. The interior part 
of the cocoon, which is a kind of thin but 
tough membranous fihn, is reckoned to be 
the best material for making artificial flowers. 
As I have mentioned that the greatest part 
of the caterpillar tribe spin themselves similar 
webs, you will perhaps wonder that none of 
these have been employed like that of the 
silkworm. Some trials have, in fact, been 
made ; but these other insect-webs have all 
either proved inferior in quality to the true 
silk, or cannot be procured in quantity suf- 
ficient to render them an object of attention. 
But you will be surprised to be told that the 
product of a shell fish residing at the bottom 
of the sea is acttially employed for the same 
purposes. This is a species of large muscle, 
called pinna marvna, found on the coasts of 
Naples, Sicily, Minorca, and other islands of 
those seas, which, by means of some wonder- 
ful contrivance of nature, has the faculty 
of spinning firom its body certain fine brown 
threads, by which it fastens its shell firmly 
to the rocks. These threads collected form 
a remarkably fine kind of silk, of which 
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LETTER XVI. 

THE MANUFACTURE OF LEATHER. 

You remember that, on first mentioning the 
hide of animals as a material of clothing, I 
distinguished between the covering of the 
skin, and the skin itsel£ Having now gone 
through the principal uses made of the 
former, I proceed to give you some acquaint- 
ance with the methods employed to render 
the latter useful. The nature of this in- 
tegument, or covering, of the body, I have 
already described to you ; and it is not to be 
wondered at that men should soon have 
sought an additional garment, in that sub- 
stance by which they found their own bodies 
naturally protected. The tough hide of the 
wild beast, which it had cost the ancient hero 
so much pains to pierce, would readily sug- 
gest itself to him as an excelL^w^^ ^^^<sc^si^ 
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from the blows of other warriors, or fro: 
injuries he might sustain in passing th 
taii<(led forests or amid rugged rocks, 
resistance made by the skin to hurtf 
wounds is^ indeed, in some animals 
surprising. Thus, the badger, whose 
adheres very loosely to the flesh, can sa 
be destroyed by the teeth of the dogs 
worry it; but will retain life after u 
going for hours the severest baiting. 

The difficulty would, however, immed 
occur of preserving the skin stript froi 
animal in a state fit for use. If no 
were done to it, like all the other soft 
it would soon grow putrid ; and if this 
prevented by drying, it would become 
and shrivelled. What art, therefore, 
attempted in its preparation, has bee 
impregnate it with a matter capable of 
serving it from putrefaction ; and at the 
time to keep it in a state of flexibility 
suppleness. When this is effected, ski 
comes leather, so called from the adj< 
litlie, that is, flexible, — a substance o: 
highest utility, as well in clothing, a 
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numerous other purposes. The art of pre- 
paring leather consists of a variety of pro- 
cesses, some of them tedious and complicated. 
The simplest, the most imperfect, and one 
which is still widely practised by many tribes 
of almost savages, *is merely mechanical. It 
consists in first moistening the skin with 
water, and then, by dint of hard rubbing, 
pulling, and stretching, forcing grease of any 
kind into the pores, in proportion as the 
water evaporates. The oil is thus introduced 
among the fibres of the skin, rendering it 
supple and as long as it remains there, keep- 
ing out water, and thus preventing it from 
swelling, hardening, or corrupting. Homer, 
who never scrupled to take his similes from 
common, or even vulgar objects, provided 
they supplied an apt illustration, likens the 
struggle of his Greek and Trojan heroes for 
the possession of the dead body of Patroclus, 
to curriers thus occupied about a hide. The 
passage has been literally translated thus: 
"As a man giving to his servants to be 
tanned a great bull-hide drunken with grease ; 
they surround the hide, and tug and strain 
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it this way and that, in erery directiuD ; 
as they pull, the grease goes in and the w 
comes out." 

The native Indians in the country no: 
west of Canada, practise a somewhat site 
method of preparing their deer and bul 
hides. They mi» the brains and some of 
softest port of the fat of the <^nimft]j jm 
kind of lather ; and soak the ekin in it 
some hours ; then take it out, rub it in tl 
huids till nearly dry; and afterwards h 
it up in the smoke. In a few days i1 
taken down, well rinsed and wrung out 
water, and rubbed frequently while it 
drying. Thus prepared by the patient lab 
of their women, these skins, called bu£ 
robes, serve them for clothing, for beddj 
and for tent coverings. 

The skins of all ftTiiTnulH are capable 
being made into leather; but some are 
small for use, — yet the ingenuity of i 
manufacturers has discovered in those of i 
an excellent material for ladies' shoes. 
this country mimy kinds of skin are c 
ployed, and for a vast variety of purpoi 
The tbickeat and moat Bubatanttol leatb 
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such as boot-soles are made of^ is prepared 
from the hides of the ox kind ; and besides 
what our domestic cattle supply, we import 
great quantities from South America, the 
produce of the half-wild herds of European 
extraction, which pasture on the wild plains 
stretching from Buenos Ayres towards the 
Andes ; and of late jeaxa the similar herds of 
Australia have afforded us their contribution. 
Formerly, when metallic armour was going 
out of fashion, but men still desired some 
better protection in battle than their ordinary 
clothing, a very thick but supple leather was 
made from the hide of the urus, wild bull, 
or buffalo, then plentiful in the forests of 
Poland, Himgary, and Prussia. It was called 
buff leather, from the common name of the 
animal ; and would turn the edge of a sword 
or a pistol bullet. During our civil wars, in 
the time of Charles L, it was in great de- 
mand ; but has been gradually disused. 

Sheep-skin is much more employed for 
many other purposes than clothing, it is used 
however, for women's shoes, and in the form 
of wash-leather, for imder waistcoats, and 
gloves; but for the last article, lambsklus^ 
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which is an infusion of coarsely-powdered 
oak-bark in water. The bark of the oak, as 
well as every other part of it, abounds in a 
strongly-astringent matter; and it is the 
thorough impregnation with this which pre- 
serves the hide from decay or putrefaction. 
Other vegetable astringents will equally serve 
the purpose, and are used in some countries ; 
but with us, none is found so strong and so 
plentiful es that yielded by the oak. A 
weaker ooze is first employed, and the hide 
is frequently turned and worked in it. It 
is then removed to a stronger; and lastly 
into the most powerful, with fresh bark: 
and these different steepings take up a con- 
siderable time, greater or less according to 
the size of the hide and other circumstances. 
When at length it is thought to have im- 
bibed enough of the astringent matter, the 
hide is taken out and hung upon a pole to 
drain, after which it is put upon a piece of 
wood with a convex surface called a lioraey 
on which it is stretched, and kept smooth 
and even. Finally it is taken to the drying^ 
housBy a covered building with apertures for 
the free admission of air; and \t \<^ *s5wbx^ 
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liunpf up till it becomes completely dry ; and 
tints tlu; pnx^ess of tanning is finished. 

I'miii the tanner, the hide or skin is oon- 
si;^iHMl to the currier, whose art is further 
necessary in onler to make it perfect leather. 
IW iir ( soaks it thoroughly in water, and 
tluMi places it upon a beam, made of hard 
wood, with one side sloping and polished, 
lie lays it witli the grain side, or that on 
which the hair grew, inwards, and the flesh 
Ri<le outwards. He then, with a broad two- 
ed^(*(l knife having a handle at each end, 
shaves or pares the hide on the latter side, 
till all its inequalities are removed, and it is 
reduced to the degree of thinness required 
for use. After this operation it is again put 
into water, then scoured, and rubbed with a 
polished stone. It is next besmeared with a 
kind of oil procured from sheep- or deer- 
skin, or made by boiling train oil and tallow 
together ; the intention of which is to soften 
or supple it. A great part of its moisture is 
then evaporated by hanging it up in a drying- 
house for some days ; and it is further dried 
by exposure to the sun, or to the heat of a 
stove. Afterwards it is differently treated 
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according as it is meant to be blacked or 
stained, or not. Without entering into minute 
particulars, it is enough to observe, that the 
astringent principle with which the leather 
has been impregnated in the tanning, renders 
nothing necessary except the application of a 
solution of sulphate of iron, at once to strike 
a deep black. This is laid on with a brush, 
generally on the grain side of the leather ; 
and it afterwards imdergoes the operation of 
giving it that roughness which is called the 
gram. This is performed by rubbing it in 
all directions with a fluted board. When 
leather is blacked on the flesh side, the 
Qolour is given by a mixture of lamp-black 
and oiL 

It is in the manner above described that 
leather is prepared for the making of shoes 
and boots, which is one of the principal uses 
of this material ; and certainly no other sub- 
stance could so well unite strength and sup- 
pleness, with the property of keeping out 
water. Good shoes are one of the most ne- 
cessary articles of dress for health and comfort 
to those who go much abroad; nor has 
human industry in many cases more ha^i^il^ 

b2 



i4 THE AHI8 OF UFK. 

xerted itaelf than in discovering the moflt 
perfect mode of answering the purposeB re- 
quired in this manufacture. The great length 
of the process, however, has put many persons 
upon experiments to abridge it; but though 
this may perhaps be done to a certain degree, 
yet it is probable that time, in this instance^ 
as in many others, will effect what no sub- 
stitute can do ; and that the long and nu- 
merous soakings are necessary thoroughly to 
impregnate the hide with the preservative 
matter, without injury to its texture. Leather 
is capable of being dyed of various colours 
besides black, by means of different drugs. 
These variations, however, I do not mean to 
enter into. For the more delicate work, in 
the shoe manufacture, the skins of the goat^ 
dog, seal, kangaroo, and some other animals, 
are employed. Within the memory of per^ 
sons still living, leather was a common ma- 
terial for the waistcoats and breeches of 
labouring men, being cheaper at that time 
than any woven fabrics ; in so imperfect a 
state were our manufactures. 

There is another mode of preparing leathei 
quite different from the preceding, which 
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called imviTig. It is chiefly practised upon 
kid-skins, for the manufacture of fine gloves,. 
The skin is first washed, and then soaked in 
lime-water in order to get rid of the hair and 
grease. It is then softened in warm water 
and bran, and stretched out to dry; which 
renders it transparent. The preservative 
liquor is next applied, which is here not a 
vegetable astringent, but a solution of alum 
and common salt. With this it is impreg- 
nated so as to admit of keeping in that state 
several months. The next operation is to 
wash out the superfluous salts with warm 
water, which must be done with great 
nicety. Afterwards, it is moderately dried, 
and then thrown into a tub in which yolks of 
eggs have been well mixed by beating. The 
skins are trodden in this, till all the egg is 
incorporated in their substance, which is 
thereby rendered more solid, and at the same 
time soft and pliable. Blood is sometimes, 
for cheapness, used instead of eggs, but it 
communicates a colour which cannot be en- 
tirely discharged. The skins are then dried 
again, when they become fit either for taking 
a dye, or for being glossed if preserved ^Vc^^. 

B 3 
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The method of preparing goatHskins for the 
celebrated morocco leather resembles this; 
but the thickening matter in which these skins 
are trod is a bath of white figs with water* 

It would be easy to lengthen this letter by 
descriptions of other methods of preparing 
skins^ as practised in different countries with 
greater or less simplicity ; but I hope I have 
said enough to afford you clear ideas of the 
leading purposes in view, and the ess^itial 
operations for effecting them. I will there- 
fore keep you no longer upon this manu- 
facture, which, though curious, is not one of 
the most pleasing. I now, likewise, conclude 
the whole topic of the arts concerned in 
clothing. Adieu. 
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LETTER XVn. 

ON THE ABTS OF PBOYIDINa SHELTEB. 

** And teach as ftirther bj what means to shon 
Th' inclement seasons, rain, ice, hail and snow." J 

Paradise Lost 

It is not of great importance to ascertain the 
exact order in which the different arts of life 
were introduced among mankind; else it 
might be contended that the want of shelter 
from the storm would be felt earlier than 
that of clothings at least in a warm climate. 
A place of refiige during the darkness of the 
nighty while beasts of prey were roaming 
about for food^ would also immediately appear 
desirable. We have indeed at present an 
instance of this kind in several tribes on the 
banks of the Amazon^ who construct very 
substantial and convenient wooden houses, 
and practise skilfully several of tbe ftxt& ^1 
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life, while they entiiely dispense 
clothing. 

The example even of the brute an 

would soon attract the notice of the hi 

savage. Few of these^ who have instim 

a guide, are unprovided with a lodgii 

habitation of some kind for nightly re 

or as a retreat from the inclemencies o 

weather. Some make holes under gn 

which they have even the skill to scoop 

chambers or apartments for different 

poses. Some occupy the natural clef! 

caverns of rocks. Some form their dens i 

the thickest growth of underwood in 

forests. The tribes of birds are particu 

remarkable for the art they exercise in fra 

|]| their nests, several of which display e 

ordinary marks of contrivance. Yet in 

sometimes exhibit a still greater degrc 

skill; and the covered galleries of the 

and cells of the bee, may vie with the 

studied productions of himian ingenuity. 

There is this difference, however, bet^ 

the subjects of instinct and the pup 

reason ; that while the first are prompte 

provide for their wants, each tribe in 
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particular manner, and that always the best 
for its purposes, man is left to discover, 
through a long course of experiments, how 
best to avail himself of the variety of means 
and materials placed at his disposal in dif- 
ferent climates and circumstances. Accord- 
ingly, the contrivances for shelter of the 
human creature are of every imaginable 
degree of simplicity and complexity, rudeness 
and refinement. Some of the savages of 
Australia content themselves with tying to- 
gether the heads of their tall grasses, as they 
grow, and creep beneath the arch ; others 
take a large sheet of the bark, which most of 
their trees have the habit of shedding every 
year, and bending it, and sticking the two 
ends into the ground, find themselves suffi- 
ciently housed for the night. In countries 
where better protection would be desired both 
from the inclemencies of the weather and the 
intrusion of wild beasts, the savage, who 
seldom chooses to give himself unnecessary 
trouble, would at first perhaps merely usurp 
from those beasts their natural shelter in the 
rocks. The want of tools would often be an 
impediment to his progress ; but if he ^e\L^ 



190 THE ABTS OF LIFE. 

situated near a bank of a soft crumbling rock, 
he would soon find himself able, by the help 
of a sharp hard stone, to hollow it out into 
winding passages and chambers beyond the 
reach of the driving storm, and capable of 
being secured from attacks. Whole nations 
are recorded to have lived in habitations of 
this sort, called by the Greeks Troglodytes, 
or dwellers in caves ; and even in the midst 
of civilised society, the convenience of such 
a mode of lodging has caused it to be con- 
tinued. Thus, the French poet Boileau, in 
the splendid age of Louis XTV., has described 
the hamlet of which he was the lord, not 
forty miles from Paris, in lines of which the 
following are a translation : 

" The village rises in theatric show, 
Whose simple sons nor lime nor plaster Ibiow ; 
Bat in the yielding rock, with self-taught hands. 
Each scoops the cell his humble life demands." 

Similar habitations are now possessed by 
some of the poor in the town of Bridgenorth 
and Sweinton near Nottingham. 

This expedient would on many accounts be 
more eligible than that to which the natives 
oi the coldest inhabited regions of the globe 
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are through necessity driven ; which is, to 
imitate the wild animals of the country, and 
make a kind of burrow under the surface of 
the ground. In these subterraneous apart- 
ments they are, indeed, well protected from 
the cold, and out of the reach of the howling 
tempest; but they can have no light but from 
lamps, no convenience for ventilation, and 
no means of getting rid of the refuse matter 
which must accumulate during their tedious 
winters. In this respect they are less com- 
fortable than their fellow-burrowers of the 
brute creation, which generally lie torpid in 
the winter-season, and feel none of the ne- 
cessities of nature. The stench and close- 
ness of these underground huts are said to 
be absolutely intolerable to any but the 
natives, who, through habit, seem to be little, 
aflfected by such inconveniences^ 

In the warm climates, however, which were 
probably the original seat of man, amid the 
exuberant growth of forests, the first per- 
manent shelter made by his hands would 
naturally be a kind of close arbour, formed 
of intertwisted boughs, impenetrable to the 
rain overhead by its own green foliage in 
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summer^ and by dried grass and moss in the 
winter. Milton has given a delightful de- 
scription of a bower of this sort, the supposed 
habitation of our first parents in Paradise. 

«* The roof 
Of thickest covert was inwoven shade ; 
Laurel and myrtle, and what higher grew 
Of firm and fhigrant leaf ; on either side 
Acanthus and each od*rous bnshj shrub 
Fenc'd up the verdant wall ; each beauteous flower. 
Iris all hues, roses and jessamin. 
Reared high their flouri8h*d heads between, and wrought 
Mosaic; underfoot the violet. 
Crocus and hyacinth with rich inlay 
'Broider'd the ground." — Par, Lostf iv. 

Such a dwelling, however, though ex- 
tremely poetical, would be found rather too 
unsubstantial for domestic purposes, and art 
would presently suggest improvements upon 
it. But here, as I have already intimated in 
another instance, the want of tools would be 
a serious impediment to his advance. It is 
not every country which affords flints, or 
other stones, capable of being rubbed down, 
or chipped, to a cutting edge, and shaped into 
a hatchet ; nor have all savages been endowed 
with the patience and ingenuity necessary to 
^^complish that laboMi, xko\3L^\!L instruments 
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of this kind have sometimes been dug up, with 
which our British ancestors were probably 
accustomed to fell trees. Little advance, 
therefore, has usually been made in the art 
of house-building by tribes unacquainted with 
the metals ; and especially with the most use- 
ful of them all, iron. How early this grand 
discovery was first made is wholly unknown. 
Tubal Cain, described as ^^ an instructor of 
every artificer in brass and iron," is men- 
tioned as an antediluvian. The Greeks were 
well acquainted with both these metals before 
the time of Homer ; and fine iron, and per- 
haps steel, was manufactured in Scythia, as 
well as in India, before any records which 
have reached us. As iron is the most abun- 
dant of all metals, and found in the greatest 
number ofplaces, it is likely that the uses of 
it, and the art of smelting it, — a simple and 
easy one — were discovered in many countries 
independently of each other. Thus armed, 
the sturdy woodman would find little dif- 
ficulty in cutting down and shaping the 
tnmks and branches of trees, and constructing 
a hut or cabin, which would on many ac- 
counts be preferred to the liaXxjLX^ ^fi5!*wsvs:t, 

s 
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As this in, in fact, tbe origin of 
for habitatinn up to tbe palace, b 
the beautiful Doric temple of the 
which the principles of woodoE 
have been transferred to stone, I 
sently consider it at some len^ 
various steps towards perfection. 

First, however, I have fiomethiu 
a kind of habitation which, though 
as a shelter, is scarcely to be recko 
building contrivances, since the i 
in it consists almost entirely in tl 
tion of the stuff which serves as ib 
I mean the tent, a contrivance 
overlooked among the Arts of Li 
has been employed by whole tribe 
in every quarter of the globe, 
earliest times to the preeent day. 
in the condition of hunters, and c 
pastoral jtate likewise, have foun 
able home by far the most oonven 
patriarchs dwelt in tenta, and altl 
descendants were compelled to bee 
makers in Egypt, they probabl 
houses for themselves till they bee 
cu/tiVators in the \aii4 of Canaai 
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many of the arts of civilisation seem to have 
been practised among them. The wandering 
Arabs of the desert, of Mesopotamia, Syria, 
and Arabia, are dwellers in tents by neces- 
sity. The Tartars, in their tilted waggons, 
seem to unite, in some degree, the con- 
veniences of the fixed and the moveable 
habitation. Bich as they are in draught 
cattle, they find little diflSculty in transport- 
ing both a convenient house and a tolerable 
quantity of household-stuflf to any distance 
which the convenience of pasture and water 
for their flocks and herds may require; and 
when, in a favourable wind, setting up a 
broad sail, they navigate the boimdless and 
treeless expanse of their steppes or plains, 
they partake also of the advantages of the 
sailor, whose ship is his home. 

Tacitus, the great Boman historian, in his 
admirable description of the manners of the 
ancient G-ermans, contrasts the ruder customs 
of the Sarmatians, the ancestors of these 
very Tartars, with those of the Germans who 
were already dwellers in wooden cabins and 
cultivators of com. '^ These," he says, "build 
houses, carry shields, and travel N«:Wa. «^"^<^ 

8^ 
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on foot, in all which particulars they totally 
differ from the Sarmatians, who pass their 
time in waggons and on horseback." He 
proceeds to describe a still more barbarous 
and shelterless tribe, not unlike the Bush- 
men of the Cape, in these terms : " The 
Fenni live in a state of amazing savageness 
and squalid poverty. They are destitute of 
arms, horses, and settled abodes. Their food 
is herbs, their clothing skins, their bed the 
ground. Their only dependence is on their 
arrows, which, for want of iron, are headed 
with bone ; and the chase is the support of 
women as well as men, who wander with 
them in the pursuit, and claim a share of the 
prey. Nor do they provide any other shelter 
for their infants, from wild beasts and storms, 
than a covering of branches twisted together. 
. . . Yet even this way of life is, in their 
estimation, happier than groaning over the 
plough, or toiling in the erection of houses." 

The hunter-tribes of North America, un- 
acquainted with the arts of weaving or felting, 
of which the natives of the Old World avail 
themselves for this purpose, but skilled in 
Jeather-dressing, cover their tents with the 
skins of their buffaloes or m\d o^ew. 
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Some of the Asiatic monarchs, in their great 
hunting expeditions, lodge, with their train, 
in tents, or rather in a town of tents, of vast 
compass, divided and fenced in by screens 
of canvas, hung with rich silks and gold 
embroidery, and affording all the luxuries 
of a palace. The tent has always been the 
dwelling of soldiers when on active service : 
before a blockaded city, or when in winter- 
quarters, they are sometimes more warmly 
lodged in huts built of wood or clay. 

The rudest structure of the hut kind seems 
to be one which is still the only habitation 
occupied by some human beings, and is 
framed of a few poles set in a circular form, 
and meeting at top. Upon these are fastened 
leafy branches, sheets of bark, turf, or bundles 
of reeds, so as to give some protection from 
the descending shower. An entrance is left 
open on that side which is least exposed to 
the cold winds; to correct the chilliness of 
the night air, a fire is kindled on the ground 
facing the entrance, and the inhabitant takes 
his repose stretched within his cover, pre- 
senting his naked feet towards the grateful 
flame. It is imposable iot ^AX«t x*^ ^'^^ 

8 3 
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more cheaply provided by art than by sa< 
a contrivance. 

The ahed is a small advance beyond tl 
preceding in point of comfort. This suppoe 
an upright back already provided, from whi< 
is thrown a sloping roof, resting upon a fro 
and sides. Nothing can possibly be mo 
simple than the manner in which that e 
traordinary race, the gipsies, construct 
dwelling of this kind. They seek out a wi 
dry ditch, backed with a high bank. Pro 
the top of this to the lower opposite si< 
they lay a row of rough poles, which th« 
cross with leafy boughs, wattled in, so as 
form a sloping roof, capable of keeping o 
and carrying oflF a shower of rain. One 
the ends they close in with poles wattled 
the same manner; the other they leave op 
for an entrance. The hollow of the ditch 
their apartment, strewed perhaps with fe: 
or withered leaves, in which they lie at lea 
as snug as a hare in her form. It must ' 
allowed, however, that they are not entitl< 
to all the merit of this ingenuity, for tl 
ditch 18 ready dug to their hands. Wh« 
these people aspire to a \i\it ot Vo^^V^ th.< 
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contrivance goes little further. They stick 
in the ground a row of flexible poles or 
stakes, which they bend round so as to make 
an arch. This they cover with an old canvas 
tilt, like that of a carrier's waggon; and 
creeping under it, find their lodging suf- 
ficiently ample. But this, again, is not all 
their own ; for they must beg or steal the 
canvas, which is the most material part of 
the fabric. 

The real hut, or rustic house, as first made 
by the native of a woody country, must have 
been constructed of the material ready pro- 
vided to his purpose by nature, namely, 
timber, or wood. This substance possesses 
many excellent qualities for the builder's use. 
It combines strength with lightness, tough- 
ness with flexibility: it is readily fashioned 
by the workman's tool, yet has suflScient hard- 
ness to resist external violence, or the decay 
which is caused by air and moisture, at least 
for a considerable time. The tnmks of trees, 
presenting a kind of natural columns capable 
of supporting the vast weight of the branching 
heads, would then be selected for the frama 
of the intended fabric. T\ie^ ^o\iX.^\ife \5^'«^ 
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of mA a sa& aii die wiEKknum coold eMfly 
fBanaafSty, itzipt • jt tFieir brantrfttf^. pomttyd, and 
dziren iuco the gromui tf jnrfthhtp dktanoeaL 
Probdblj, focET maiii ^nscs set in a 9({iBate or 
oblocLg fovzzL wouLd &iford sfMce cnoi^i for 
the fiz3t Kamble dwdling. The» would be 
oonzLecfeed by fonr ignalW tnmks or besms 
laid horixoEkuJIy on tbor u^i& and &si boand 
with dipa of bark <»* too^ twigSL The 
iDteiTaLs between the poets wonld be filled 
up with slenderer upright poles, stock in the 
ground^ and interworen croGswise with sticks 
or boughs, so as to make a sort of wicker- 
work. It was in sabstantial huts of this 
kind tiiat the Romans fomid the ancient 
Britons. Bat as wattled walls could not be 
made quite close, the contrivance would soon 
suggest itself of stuffing its chinks with moss, 
and daubing the sur£Eu;e over with moist day, 
which might harden in the sun. The roof 
would at first be a fiat one, made by laying 
poles, by way of rafters, across the beams, 
an<l upon these, branches of trees with the 
leaves on, mixed with dried grass, reeds, or 
the like. In hot climates, the large broad 
leaves of the palmetto ox oVJci^t ^oskilax trees 
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would oflFer a ready covering. It would soon 
be found, however, that the water of a very 
heavy shower, lodging upon a flat roof, would 
soak through, notwithstanding all the pains 
that could be taken. The obvious remedy 
for this would be a sloping roof, to carry oflE 
the rain as it fell ; and this would easily be 
formed by making the hinder posts of the 
hut taller than the front ones, whereby the 
side beams, the rafters, and the whole roof> 
would take an oblique direction from the 
back to the front. The art of thatching 
would soon be invented, by means of which a 
thick covering of straw or reeds is firmly 
fixed on the rafters, adding greatly to the 
warmth and snugness of the dwelling, and 
forming a very complete defence against the 
soaking of rain or snow. The " straw-roofed 
cot," with the swallow twittering from the 
eaves, and the sparrow, wren, and titmouse 
nestling in the thatch, is a charming feature 
in the rural scene. But a thatching of straw 
implies the cultivation of com, and it is there- 
fore within the reach of none but the regular 
husbandman. 

The entrance of the habitAtvcycL^ws^^^^c^ 



202 THE ABTS OF LIFE. 

according to the climate, and the securiiy 
requisite against unwelcome intruders. In a 
hot country, not infested with dangerous 
animals, perhaps the builder would leave one 
of the shorter sides quite open; but where 
the cold or the attacks of wild beasts were to 
be guarded against, he would leave only a 
small aperture, probably not so high as him- 
self, which he would contrive to close occa- 
sionally by a strong hurdle, or a bundle of 
sticks. This, at first, would also be the only 
inlet for light, and outlet for the smoke of 
his fire ; but, for the latter purpose, he would 
soon find it more convenient to make a hole 
in the roof. The ascending quality of smoke, 
and the advantage of providing an escape for 
it while his door remained safe shut, would 
suggest this improvement. 

Huts similar to those I have been describing 
are at this day in use, not only with barbarous 
nations, but among the new settlers in the 
wilds of America, who are obliged to pass 
some years in a state little removed from 
that of savages, till by the culture of the 
ground they are able to improve their condi- 
^20£u Their log-hou^e ia ^ wibstantial edifice 
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of rough timber, made of thick trunks or logs 
of equal lengths laid horizontally upon each 
other, and fastened at the ends into upright 
posts by means of notches or mortises. The 
crevices are plastered with clay mixed with 
moss or straJ.. The roof is made either of 
bark or split boards ; the fire-place is a hollow 
pile of stones, above which a hole is left in the 
roof for the smoke to pass out. Another hole 
is made in the side for a window, which is 
occasionally closed with a wooden shutter. 
Thus a place of shelter is procured, suflBcient 
to answer every necessary purpose, though 
destitute of most of the comforts and conve- 
niences which we are so happy as to enjoy in 
our habitations. 

The progress gradually made by men in 
the use of materials of another kind, will be 
the subject of my next letter. Adieu. 
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LETTER XVni. 

ABTS OF SHELTEB CONTINUE]). 

My deab Boy. — In my last epistle I proceeded 
as far as the substantial log-house of an Ame- 
rican settler ; but I must now go back a little 
to consider the expedients practised by the 
inhabitant of a bare and open country, who 
needs shelter the more, in proportion as 
nature has the less provided it in surroimding 
objects. The turfy or peaty covering of the 
earth, or the stones encumbering its surface, 
are the only materials presenting themselves 
for the erection of his himible hut. These he 
piles up so as to form four thick walls, the 
crevices of which he stops up with moss or 
clay. From the top of them he springs his 
roof, which he cannot well make without a 
few poles or beams for rafters. His covering 
13 either green sods, or twigs of heath, which 
be binds on with Topea tm^^ ixom long 
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grass, and strengthens by the weight of large 
flat stones. Thus, in some snug hollow, he 
defies the wintry blast which howls around, 
and rears securely his hardy oflFspring. Of 
such habitations in their very rudest form 
specimens have been given as they exist in 
the Western Isles of Scotland, and to this day 
the Highland hut and the Irish cabin are 
equally rude. 

But though human beings may exist with 
no better provision for shelter than those above 
described, yet an attention to the comforts and 
conveniences of life would soon suggest a 
variety of improvements. Before I attempt 
to give you a general notion of these, it will 
be proper to speak of those additional mate- 
rials for building which art has discovered, or 
has employed to much greater advantage than 
as they are presented by nature. 

The substances available for these purposes 
were obviously to be sought among the 
various mineral matters lying beneath men's 
feet, or heaped up around them — earth and 
rocks, or stones. From stopping up with 
clay or mud the interstices, or smearing the 
surfaces of the logs, poles, ot ^«^iOcca% <25^^ ''k^ 
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wooden hut, the step was easy to making 
entire walls of these substances, or filling in 
with them a framework of timber. Both 
these methods have been immemorably prac- 
tised in our own country, as in many other& 
In several of our counties, mud-walled cot- 
tages are frequently seen in the rural villages, 
and when built with skill, and coated with a 
white or yellow wash, they are neat, as well 
as warm and solid. Farm-houses, and man- 
sions of coimtry gentry constructed of wood 
and plaster, may still be seen, which have 
stood for three or four hundred years, and 
are among the oldest specimens of domestic 
architecture left in the country. Some of 
these, called timber-houses, have their beams 
curiously carved, and painted blacky while the 
rest is of white plaster, and the effect is 
strikingly picturesque. 

For all building purposes, however, where 
strength to resist assaults, unusual loftiness, 
or imposing dignity was required, stone, 
where it could be obtained, was obviously the 
most appropriate material. But the loose 
stoneB scattered on the face of the soil are 
usually too irregular m th.eir form to fit 
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closely together and make a solid fabric. 
Art therefore had recourse to the vast masses 
of rock lying on the earth and stretching 
beneath its surface ; and, by means of proper 
tools, cut out of them pieces of convenient 
sizes, which, when duly shaped and smoothed, 
might be applied to each other, so as to raise 
a structure perfectly firm and even. The 
best kinds of stone for the mason's use are 
those called freeatories ; which name is given 
them from the freedom with which they yield 
to the stone-cutter's tools while in the quarry, 
although they become hard upon exposure 
to the air. The composition of these stones 
is sand and calcareous earth, bound together 
by a natural cement. Other sorts are harder 
and more durable, but the diflBculty with 
which they are wrought is reckoned to over- 
balance this advantage. The practice of 
working quarries is of very remote origin, and 
the remains of many ancient edifices -still 
exist, which astonish by the vast bulk of the 
single stones of which they are composed, 
and prove the excellence of the material. 

Walls and gates in this style of architecture 
still exist, which stand merely by \Xve«. ^s^ira. 

T 2 I 
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jc v5*ccra&ic SiaxLbs ue iuIL}«ed oat in a 
"gmrar n.-imtT o. imie di& anl lody ridges 
2f ^^7^ uiii some iksq^kbcomig coiiiiirie& 

I^ 5:» irtje- cuszbssi^ howerery of ait not osdy 
«o eaip«ii:y sne gim of nataie to the best ad- 
TUL^siisev. bod to lind sofastimleB finr th^n 
whiiSi^ cbn^ are waacmg. When the oomfoit 
of a scooe bccildi]:]^ had been expeneaaoed^ 
tofsa. se% abotct dkcorering some other mar- 
terial which might siq^T ils|daoe in countries 
where it could not be ]»ociired. It was soon 
found that earths of the dayey kind pos- 
sessed the prop^tj of beocMning hard in the 
fixe ; and as» in their soft stat^ they might 
be moulded into any shape, an opportunity 
was plainly given of forming a sort of arti- 
ficial stones;, more easily brought to the de- 
eired negnlarity than the natural ones. The 
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axt of hrickr-mahmg was therefore one of the 
early inventions of mankind. We are in- 
formed that it was practised among the 
ancient Egyptians; indeed, some of the pyra- 
mids axe built or cased with bricks; and 
the stupendous walls of Babylon and the 
lately-discovered ruins of its palaces, and 
those of the famous Nineveh itself, were 
all constructed of them. In hot countries, 
where rain seldom fell, the heat of the 
sun was thought sufficient to give the clay 
a due degree of hardness; and to this day 
many towns and villages in, the East are 
built with bricks baked in the sun, in conse- 
quence of which, a heavy unexpected shower 
will wash down whole houses. The substan- 
tial way has always been to bum them with 
fuel; and this is done sometimes in build- 
ings called kilns, and sometimes in piles 
raised in the open air, in which the raw bricks, 
or regular shapes of clay made in a mould, 
are disposed so as to leave a kind of channels 
for the fuel, all communicating with a fire- 
place at the bottom of the pile. The heat is 
applied gradually, and is continued till the 
whole have acquired a hardiiQ&& \q\i\OcL wv^s^ 
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upon the roof, and, being regular in their 
jhape, are capable of fitting very exactly to 
3ach other, and forming a neat and effectual 
severing. They have the fault of being 
brittle and somewhat heavy; but, for towns 
especially, they have the important advan-- 
tage of not being combustible. After the 
fire of London, the use of thatch was pro- 
perly forbidden in the city. 

In this country, however, we are fortunate 
enough to possess, by the free gift of nature, 
a better material for this purpose than either 
biles or thatch, in our great quarries of slate ; 
a kind of stone naturally disposed in layers, 
and which separates into thin broad leaves 
under the tool of the workman. Slate is of 
various colours and degrees of fineness. 
That which divides into the thinnest leaves 
is in general to be preferred, since, with 
sufficient solidity to resist the weather, it 
makes the least addition to the weight to be 
supported by the roof. Considerable skill is 
required in laying it on, so that the lower 
end of one slate may just lap over the upper 
end of another, and fit so cl< 
wet oan beat in between:*, aodL 
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wind may have as little hold of it as possible. 
Such a covering both answers the purpose 
very effectually and is very durable; and 
where slates of a good kind are to be pro- 
cured on moderate terms^ houses are seldom 
covered with anytiimg ebe. 

A very important article of the artificial 
building-materials remains to be described^ 
which is the cement Bricks can never be 
made of great size, because they would warp 
in drying : these, therefore, or stones merely 
piled upon each other, would make a very 
loose wall, easily thrown down, and pene* 
trable by the wind and rain : as you may, 
perhaps, have observed in those parts of our 
country where stone walls instead of hedges 
serve for fences to the fields. It was there- 
fore necessary to find some substance which 
would completely fill up the chinks, and 
then, by hardening, would bind all the pieces 
together, so as to form, as it were, a single 
solid mass of the whole wall. This has been 
done by the invention of mortar. The basis 
of the compositions used for mortar is Ivme, a 
substance never found pure in nature^ but 
made by burning, oi csXcVniTi^, «»:^ of those 
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earths which are called calcareous, or lime- 
stones. Of these it is the essential property 
to dissolve in acids. If, then, you were in an 
unknown country, and provided with a bottle 
of niirous or muriatic acid, you might dis- 
cover whether any stone or earth was fitted 
for making lime, by observing whether j it 
effervesced strongly on pouring one of these 
acids upon it. The calcareous earths most 
commonly met with are chalk, sea-shells, 
marble, and lime-stones of various colour 
and hardness, often composing whole rocks 
and quarries. Of these, the hardest in their 
natural state generally yield the strongest 
lime when burned. The process of burning 
is carried on in a kiln, of a sort of conical 
form, with a fire-place at the bottom, and 
open at top. The calcareous earth, broken 
into pieces, is laid in layers alternately with 
the fuel, and a very strong fire is kept up 
during several hours. At the end, the earth 
is found to be converted into lime, which is 
effected by the dissipation of the water it 
contained, and also of a kind of air or gas, 
which the chemists have named carbonic 
acid« It is How of an acrid «xA ^s^^^s^^ 
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nature^ and imbibes water with great i» 
pidity, heating with it, and £Bdling into fini 
powder. By the addition of water it is saic 
to l>e dlakedy in which stat« it remains co(d 
but is still deprived of its carbonic acid 
which it does not recover till after a IcMig 
exposure to the air. It is this fresh-slaked 
lime, mixed into a paste with sand and water, 
which fonns mortar. The best sand for the 
purpose is the sharpest and coarsest; and 
the ingredients cannot be too thoroughl^i 
mixed. Good mortar will in time become as 
hard as stone itself; nay, in some very old 
buildings, especially those of the Bomans, 
whose bricks were thin and their mortar ex« 
cellent, this cement has held a wall togethei 
after the stones or bricks were almost 
crumbled away. The manner of using mor- 
tar in building, is to imbed eveiy single stone 
or brick in a layer of it, by spreading it witii 
a trowel over the surface of the under ones; 
and between the sides of the contiguous ones, 
as the work advances. It hardens in pro- 
portion as its moisture evaporates, and ai 
the lime in it recovers its gas from the air. 
-Mortar is, however, em^loy^ not merely 
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as a cement, but as a coating or covering to 
other materials. Thus it is often spread on 
the outside or inside of walls, and upon the 
surface of ceilings. A mode of building 
formerly very common, and still in use, is 
to make a frame-work of timber, with upright 
and cross-beams, and to fill up the intervals 
with thin slips of wood* called laths, which 
are then coated with mortar. When used for 
this purpose, it is mixed with chopped hair, 
to make it adhere the better, and is called 
plaster. Such buildings are cheap, and neat 
to the eye, but are defective in warmth and 
durability. 

As it is the quality of mortar to harden in 
time to a kind of stone, it was an obvious 
thought to try how walls could be built of it 
alone. It seems as if this method had been 
occasionally practised by the ancients in 
constructing the high and massy walls of 
defence with which fortified towns were sur- 
rounded. At the present day there are parts 
of England in which small houses are very 
solidly formed of this material. The method 
is, to mix a quantity of sand with a propor- 
tion of quicklime smaller than that etsv^W^'^ 
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for common mortar, and with a little water; 
and then having prepared a wooden case of 
the length and thickness of the proposed 
wall, to ram in this mixture very hard to the 
height of a few feet, and suffer it to stand 
in that state till quite firm and dry. The 
case is then lifted higher, and the same 
operation is repeated with fresh materials, 
till the wall is raised to the intended height. 
This is not only a very substantial mode 
of building, but capable of being made to 
look very neat by polishing. So much for 
brick and mortar. Farewell. 
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LETTER XIX. 

ARTS OF SHELTER GONTII917ED. 

HAviNa now made a suflScient provision of ma- 
terials for any improvement in building that 
human art may suggest, I shall conclude my 
subject by a slight sketch of those successive 
steps in contrivance, which have advanced 
the simple hut or cottage to the comfortable 
dweUing-house, suited to the occasions of 
civilised life. 

The utility of dividing the space enclosed 
within the walls into several apartments ap- 
propriated to different uses, would very soon 
become apparent. Of this degree of contri- 
vance several quadrupeds have given an ex- 
ample, who, in their subterraneous habitations, 
form distinct chambers for lodging in,- and 
for repositories of their various stores of pro- 
visions. By means, therefoxe, o^mi\.$iL^^^^^ 

T3 
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or partitions of boards, men would separate 
their sleeping-room, their cooking-room or 
kitchen, and their store-room, and these they 
would fit up diflTerently, making the bed- 
chamber warm and snug, perhaps with mat- 
ting hung roimd it; the kitchen, well pro- 
tected from the danger of iSre ; and leaving 
the store-room in a rough, unfinished state. 
In the northern, or temperate climates, the 
floor would often be uncomfortably cold and 
damp, especially before it was the practice to 
dig a cellar beneath it ; and it is curious to 
observe the various devices which men have 
been put upon in diflferent coimtries for the* 
remedy of this inconvenience. Wandering 
tribes dwelling under tents, accustomed, for 
want of seats, to squat on the groimd, which 
is the general practice of such races, and 
indeed of most of the orientals to the present 
day, could find no better expedient than to 
spread the floor with skins, fleeces, rugs, or 
cushions. The "monarch of a shed," on the 
contrary, was able to adopt the better expe- 
dients of raising his floor somewhat above the 
level of the earth, hardening it, either with 
beaten clay, or a p^vemficit of stojies, or 
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boards ; and supporting his own person above 
it on a seat Thus, as the poet tells us, 

— ** First, Necessity invented stools, 

** Conyenience next suggested elbow chairs, 

** And Loxorj th* accomplish'd sofa last.** 

The erect carriage, and alert and active habits 
of Europeans, and the slouching and indolent 
ones of Asiatics, are more dependent than 
would at first be supposed, on their respec- 
tive habits of sitting on their heels and lolling 
on cushions, or placing themselves erect on 
a bench, or chair, with a table before them. 

By the art of the carpenter in squaring 
timber,, dividing it into thin boards, smooth- 
ing it, fastening pieces together by mortises 
and dovetails, and other devices for fashioning 
it to all sorts of purposes, its usefulness as 
a material were exceedingly increased, and 
numberless conveniences were produced by 
its means which the wild inhabitant of the 
woods could never have thought of. 

The great evil of a smoky house would 
soon put the inhabitant upon devising some 
better method of carrying off the smoke than 
through a mere hole in. hia tosA. ^^^fe^wiis^ 

u 2 
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remove his fire-place from the middle of the 
room to one of the outside walls ; and having 
enclosed it at the sides with stone or brick, 
he would continue the structure up to the 
top of the house, forming it at a certain dis- 
tance from the groimd into a sort of tube or 
funnel, through which the smoke might be 
conveyed away clear from the building. Thus 
he would have an open fire-place below, for 
warming himself and cooking, terminating in 
a chimney above. This excellent invention, 
which contributes more than almost any 
other circumstance to the comfort of a hous^ 
would probably cost many trials before it was 
brought to perfection. In fact, a writer of 
the time of Queen Elizabeth tells us, that one 
of the things in which old men noted an 
advance of luxuiy in their time, was the 
multitude of chinmeys lately erected. In 
their young days there were not above two 
or three, if so many, in most uplandish towns 
of the realm (the religious houses and manor 
places of their lords always excepted, and per- 
adventure some great personage), but each 
made his fire against a reredosse in the hall, 
where he dined and drea»eA.\i\a meat. There 
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is reason, indeed, to believe that the ancients, 
even after they had acquired great skill in 
most parts of architecture, were little ac- 
quainted with the construction of chimneys, 
which would of course be most studied in the 
colder climates. In the greater part of these, 
the stove is preferred to the open fire for 
warming rooms. This consists of a kind of 
oven, heated from the outside, and projecting 
into a room, to which it communicates through 
its body an equable warmth to the whole 
apartment, but accompanied by a closeness 
extremely oppressive to those accustomed to 
an open fire. 

The admission of air and light woidd soon^ 
even in the hut, be effected rather by aperture 
in the walls, than by the open door. These 
would be provided with shutters or lattices, 
to close occasionally against the wind and 
rain, and during the night. But it might 
long exercise the invention how to contrive a 
method of lighting an apartment, while at the 
same time it was sheltered from the incle- 
mencies of the weather. Some semi-trans- 
parent substance stretched over the window- 
frame would be thought oi lot ^jDL^&^xsr^sjRfcs 
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nd wo find tbat^ in different countriefl^ tiui 
Jothy oiled paper, the fine membranes of tb 
intefitines of fiiihes, and other similar sab 
stances have been made use of A kind o 
tranHparent stone called talc, which divide 
into thin leaves, would be a still better ma 
terial ; but the difficulty of procuring it ii 
large pieces, even in the few countries wheri 
it is found, would make its use in windows ] 
great rarity. We can scarcely conceive o 
magnificent and luxiuious palaces, like thoa 
reared by the great Mohammedan sovereign 
of India, or that of the emperor Nero a 
liome, without glass windows, so much n 
quired to exclude the pouring rains of t) 
warm climates, and sometimes, even, th' 
cold. It is however certain, that though ^ 
manufistcture of glass was early known, ' 
vases and phials formed of it have I 
found even in one of the Egjrptian pyrar 
many ages elapsed before the method 
discovered of slitting the blown bubble 
flattening it into a plate. Even afbe 
discovery was made, which seeminglj 
' idmost immediately have suggested 
ployment for windowB,\\. v^^^^n^t^ Ion* 
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a luxury then so expensive came down to 
common use. Painted windows, presented 
by some mimificent benefactor to adorn a 
cathedral or abbey church, seem to have long 
preceded the humble casement of the private 
dwelling. So late as the time of Henry VIII. 
a satirical poet reproaches the monks with — 

** Bailding sumptnoaslj 
Their houses royally, 
With glass windows; " 

and a full century later, cottages and common 
farm-houses appear to have been without 
them. It is surprising to reflect how much 
pleasure and convenience have been added to 
men's habitations by the general adoption of 
this one invention. The solidity of glass 
rendering it perfectly efficacious in excluding 
the fiercest shower or keenest wind; while 
its complete transparency allows the rays of 
light to pass with scarcely any obstruction, 
it was possible, by its means, to make the 
house at the same time lightsome and warm. 
The apertures for windows would be in con- 
sequence enlarged, and brought down to a 
level with the eye ; and thus all the advan- 
tages of shelter might be en^o^^^ ^«^t^^ ''^^ 
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•fight WM jzntfified widi Ae beaHifiies <2f & fiut 
conntry or a ddicions gardoi. 

A« bonaea were enlarsed in. 
wooM be fofxnd necewuT co grre a 
jttmrrtioii to the rooC lofitod (^ a sngle 
Al/ype, whicb woold become too wsk en 
account of the length of the laftexSy a n dgeA 
or Angular rocf fftUing each wmj 60m tibe 
centre wonld be adopted. In making thisy 
the front and bock walk of the building beiii^ 
mned of equal height, a firame of raftera ia 
ifprang from the top of each, meeting a faeana 
in the middle, to which they are stroi^j 
faiytenedr Other pieces €i wood are nailed 
acroM, and thna a firm support is afforded to 
the material composing the covering of tlie 
honse^ while a rapid &11 towards each side 
procures a ready drainage to the water, or 
casts off the snow. In warm countries indeed 
a flat roof is preferred as affording an airy 
space^ out of the way of attacks either from 
man or beast, on which the inhabitants oft^i 
pass the night 

tt would soon be considered, that the same 

roof being equally capable of covering build- 

ingtt of any height, t\i^ Te»^\«^^ ^«iY of en- 
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larging the habitable room in a house^ would 
be to raise its walls so as to form one story 
above another. The art of making floors, by 
letting timbers into the walls for their sup- 
port, would then be discovered ; as likewise 
the mode of communication by staircases. 
Another enlargement would be procured 
downwards by digging cellars, which would 
serve excellently for repositories of things re- 
quiring to be kept cool in summer and tem- 
perate in winter, as well as for stowing 
articles of cumbersome bulk. 

In order to keep the house dry, and convey 
away what was offensive, drains running 
under ground and communicating with some 
main channel would be found expedient. 
These conveniences were thought of so early, 
that in the very infancy of the city of Some, 
its drains or sewers were a work of such vast 
labour and contrivance, as strongly to have 
excited the admiration of posterity. The 
disagreeable dripping from the eaves of the 
roof in wet weather would suggest the con- 
trivance of troughs and spouts to carry off 
the rain-water, and either deposit it in 
reservoirs, or convey it to \ive dixwo^sw 
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Out-buildingB adjoining the dwelling, for 
wafihingy baking, brewing, and other house- 
hold purposes, and for the lodging of domestic 
animals, would be found veiy conyement, 
and would be erected wherever the space 
permitted. With these would be connected 
a paved and enclosed yard, furnished with a 
supply of fresh water by means of a well^ — 
or a pump, when that machine was invented. 
Thus every opportunity would be given to 
promote that deardmess of the person and 
abode which is certainly one of the principal 
comforts of the civilised Ufe, and one of its 
chief distinctions from the savage. 

I will here observe that in Europe, during 
several of what are called the middle ages, 
men lived in such a state of insecurity, &om 
perpetual wars among princes and nobles, as 
to make it necessaiy that all country-houses 
of any consequence should be in some degree 
fortified against the assaults of an enemy. 
They were built with high outer walls, many 
feet in thickness, often surrounded by a wide 
and deep ditch, called a moat ; there was a 
strong gate, with a tower on each side of it, 
and instead of cheeTixA -wiJidcrw^^ nothing 
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was to be seen on the outside but narrow 
slits, called loopholes, used for shooting 
arrows through, or firing guns after these 
were invented. All these defences made the 
mansion look like a prison, and rendered 
the lodging-rooms narrow, inconvenient, and 
gloomy. It was a usual plan to build the 
house with a square court in the middle, 
into which the rooms chiefly looked, which 
made them dark and dull. In very great 
houses there were two or three courts, one 
behind another ; the larger surrounded with 
the great hall and principal rooms, the 
smaller for the kitchens, stables, and offices. 
Some of these old houses, or castles, are still 
to be seen ; but mostly modernised, and made 
into cheerful and elegant dwellings. 

The enumeration I have here given you 
of successive improvements in the build- 
ing art, which is drawn from reality, af- 
fords a pleasing instance of the progress 
of human skill in the exertion of the powers 
kindly bestowed upon man for bettering his 
condition. Every encouragement, indeed, has 
been given to the exercise of industry, that 
great principle, which the poet T\:LQrai^cs^ V^bs. 
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80 well personified as the author of all which 
renders human existence desirable. — It was 
Industry, he teaches us, who 

pointed out 
Where lavish Nature the directing hand 
Of Art demanded ; show'd him how to raise 
His feeble force bj the mechanic powers. 
To dig the mineral firom the vaulted earth. 
On what to turn the piercing rage of fire, 
On what the torrent and the gathered blast; 
Gave the tall ancient forest to his aze ; 
Taught him to chip the wood and hew the stone. 
Till by degrees the finished fabric rose. 

ThomsoiCs Auttamu 

Having now provided you with wholesome 
food, warm clothing, and a good house over 
your head, I have fulfilled my engagement, 
and may decently take my leave. I will 
not, however, conclude without expressing a 
hope that this glimpse of subjects connected 
with important improvements in Arts and 
Manufactures may serve to prompt and guide 
your future inquiries. 

Farewell. 

THE END. 



JJOHDOtf S 
nWXVD BT SPOmSWOODK Aim CO. 

/'A 



\ 




.■inCXJ7i 



